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SAFETY EFFECTIVENESS BYALUATION OF THR
NATIONAL HIGHWAY TRAPFPIC SAFETY ADMINISTRATION'S
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VOL.1: CASE HISTORY OF FEDERAL MOTOR VEHICLE
SAFETY BTANDARD 1211 AIR BRAKE SYSTEMS

Adopted: August 2, 1979
——— — — . o et S, D ST S8 e ) T e ey
Introduction

The Independent Safety Board Act of 1974 directs the Safety Boerd to
"evaluate, assess the effectiveness, and publish the findings of the Board with
respect to the transportation safety consciousness and efficacy in prevanting
accidents of other Fovernment agencies . . . ." This mandate Is primarily fulfilled
by conducting "safety effeclivencss evaluations” of selected programs ULeing
administered by the various agencies,

The Safety Bourd currantly Is conducting a safety effectiveness evaluation of
the rulemsking process of the National Highway Traffic Safety Administration
(NHTSA), The evaluation, which will be completed In 1979 will include case
historles on this standard, the passive restraint standard, and currant rulemaking of
the NHTSA. The overall evaluation will respond to congressional direatives that
the Safety Board conduet studies of certain areas of the MHTSA rulemaking,
including "an evaluation of the truck braking standards ., . ." 1/

This report presents one of the case histories that tha Safety Board will
analyze In the safety effectivess evaluation of the NHTSA Rulemaking, This case
history sets forth the facts and the sequence of events assoclated with the
promulgation by the NHTSA of Federal Motor Vehicle Safety Standard (RMVSS)
121, the standard which spucifies air brake system performance requirements for
trucks, buses, and trailers,

The case history was developed by the Safety Board through review of the
NHTSA publie dockets related to the standard's development, through review of the
technical literature, and through Interviews with Pederal safety officials,
representatives of vehicle and component manufacturers, and other persons
involved in the development of the standurd,

The dnft of this report was made available to the NHTSA for comment,
Where applicable, those comments have been included In this version of the report,
* This report is based on data and information recelved as of May 25, 1979,

I/ U8, House of Representatives, Report No, 85-1169, Part 1, p.3.




Background

Federal Motor Vehicle Safety Standard (FMVSS) 1211 Air Brake Systems, was
issued under the authority of the National Traffic and Motor Vehicle Safety Act of
1966 (Safety Act of 1885). 2/ That Act directed that motor vehicle safeiv
standards be established to regulste the safety performance of new vehicles.

FMVSS 12 was issued by the Natlonal Highway Safety Bureau (NHSB), which
later was to Lecome the National Highway Traffie Safety Administration (NHTSA),
in 1967, NHSB was an element of the Federal Highway Administration (FHWA).
FHWA was created as part of the Department of Transportation (DOT) when the
department was formed in 1847. The NHSB had been the National Traffic Safety
Agency of the Department of Commerce, which was assigned responsibility for the
promulgation of motor vehicle safety standards under the Safety Act of 1966, In
1971, when NHSB was removed from FHWA and reorganized as a separate
operating administration within DOT, it was redesignated the Nationsl Highway
Traffic Safety Administration (NHTSA),

FMVSS 121 was the first Federal motor vehlcle safety regulation which had a
major impact on the vehicle manufacturers in the trucking industry. Under the
Safety Act of 1966, NHSB (and eventually the NIiTSA) were responsible for the
development, implementation, and monitoring of safety standards that set perfor-
mance criteria to which vehicle manufacturers were required to certify the
compliance of their vehicles. At the same time, the Federal Highway Administra-
tion's Bureau of Motor Carrier Safety (BMCS) retained its responsibility, which
predated the Safety Act of 1986, for regulating the safe cperation of commerelal
motor carriers. BMCS had regulations i1 effect for truck braking performance for
many years before FMVSS 121 was issued, With the implementation of FMVSS 121,
the large commerelal vehicle manufaclures were required to comply with two
braking performance regulations promulgated by two separate Federal agencies—
the NHTSA regulation for the performance of new vehicles (FMVSS 121), and the
BMCS regulation for the performance of vehicles in service in interstate and
foreign commerce.

NH4B i2sued FMVSS 121 as a Notice of Proposed Rule Making (NPRRY) in June
1970, and s a final rule In February 1971, According to itz declaration of purpose,
the standard was issued "to insure safe braking performsnce under normal and
emergency conditions” for newly-manufactured trucks, buses, and irailers equipped
with air brake systems,

The standard specified certain requirements for braking system performance,
including stopping distances, brake retardation forces, in-lane control, and a "no
wheel-lockup" requirement. The latter was to become the most controversial
provision as the standard progressed through 8 years of rulemaking modifications,

A wheel "locks” when it is overbraked. Overbraking cin occur when the
vehicle's brakes are applied on a slippery road sutface or when the vebhicle is
emply. The skidding tire (or locked wheel) is not desirable for two important
reasons: The vehicle's stopping distance Is increased; and the cirectionul stabdility

27 P.L.85-563, September 9, 18465 15 U.S.C. 1381 et, seq.
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of the vehicle can be adversely affected. In emergcney stonping situations,
maximum vehlele deceleration and cirectional stability is available if the tire
rotation is resteicted to inciplent skid (l.e., just prior to wheel-lockup), Because
the axle loads on any given vehicle vary and the tire-to--road frictional coefficient
Is constantly changing, it is impossible to predetermine the exact point of inciplent
skid. The "no wheel-lockup" provision of the standard required that the vehicle
braking system did not go beyond incipient skidding except momentarily, at vehlele
speeds higher than 10 mph.

The controversy over the "no wheel-lockup" provision led to litigation and
final ruling by the U.S. Court of Appeals for the Ninth Circvit in 1978, The major
thrust of the litigation was that the provision required the use of antilock deviees,
which the court ruled were not proven to be relisble or shown to improve safety.
Typically, antilock devices are electronic computer modules that sense the
impending skidding of a wheel during braking and automatically modulate alr
pressure to the brake chamber to keep the wheei rolling. While these devices have
been known by a variety of terms--including "skid control," "antiskid," "adaptive
braking," and others—in this report, except when direct quotations ace presented,
the term "antilook™ is used to deseribe such devices.

While the "no wheel-lockup" provision was the most controversial provision of
FMVSS 121, it was by no means the only source of concern over the standard.
FMVSS 121 requirements affected virtually every aspect of bruking system
performance, anj in some cases {ts performance requirements could not be met
without major ‘nodification of other vchicle components as well as the braking
system. Many of the standard’s requirements werc protested. In addition, certain
aspects of the rulemaking process itself were questioned in many of the thousands
of comments and petitions that were submitted to the NHTSA's FMVSS 121
rulemaking docket.

The following peges present a detsiled account of the relatively long and
complicated history of FMVSS 121 rulemaking. They describe a variety of events
including: The issuance of Advance Notices of Proposed Rule Making (ANPRM's),
Notices of Proposed Rule Making (NPRM’s), and final rules; the development of
scphisticated braking systems; research efforts and techiical papers; comments
objecting to the standard and getitions for reconsideration of the NHTSA's
rulemaking actions; amendments to the standard; postponements of its
implementation; agency reorganizations; agency consiceration of indefinite
postponement; litigation and rulings by the court of uppeals and by the US,
Supreme Court; and issuence of a new ANPRM nearly 12 years after the original
ANPRM was issued.

Few persons outside the agency which conducted the rulemnaking and the
industry affected by it are enticely familiar with all of the facts and circumstances
stirtounding the development of FMVSS 121, This case history provides a
chronology of the major events and activities &ssociated with the detailed
rulemeking case of FMVSS 121,

State-of-the-Art of Air-Braked Vehicles Before 1970

The stete-of-the-art of large commereial vehicle braking in the years before
1970 is shown by the review of technical papers such as the work of the Society of
Automotive Engineers (SAF). These psapers provide technical insight as to the




capabilities of the heavy duty vehicie industty to meet specific peiformance
criterla, For example, SAE 8pecial Paper 299, 3/ under a discussion of brake
effectiveness requirements, defined an ideal si tuation: :

The best stopping distance would be obtained if the vehicle had e
fixed center of gravity location and axle welght distribution and
operated only on road surfaces giving a fixed tire-to-road
coefficient of friotion. The brake system could then be
constructed 50 that all wheels changed from a roiling to a sliding
or skidding condition at the same rate of deceleration, In this
way the available tire-to-road adhesion would then be fully
utilized. The brake system has to be compromised from this ideal
situation, however, as the vehlcle must also operatv with
different loads and on rcadways with varlous surface conditions,

In light of this need to design brake sycstems to cover less-than-ideal
situations, SAE in 1967 published *Truck and Bus Brake System Performance
Requirements (SAE J992), " which se{ forth requirements for such items as:
preburnish check, burnish, effectiveness, fade and recovery, The tests were
considered to represent a desired state-of-the-art and not necessarily that
attainable by all manufacturers, In fact some of the vehicles used in test runs to
develop the requirement failed to meet the proposed criteria. The stated purpose
of the SAE performance requirements explains their relationship to the state of the
art:

The basic objective of SAE standards is to provide industey

and the general public with uniform data based opn sound,

established engineering procedures, These standards and

recommended practices are not drafted as regulations or statutes,

However, government agencies have referenced SAE reports, In

Statutes and regulations, because of their refleotion of good

engineering practice.4/

Therefore, the recommended performance re?ulrements of SAE J992 set
e of g

forth braking system criterla which were refleatly ood" system performance.
The tesi data used to develop the requirements verified "the fact that minimum
brake performance specified in J992 for trucks and buses is quite atringent.” 5/ Por
example, in 1967 SAE J092 specified that a heavy vehiele (over 10,000 pounds) be
able tp stop from 20 mph in 35 feet and attaln a minimum deceleration of 12
ft/sec” from 50 mph. BMCS regulations at that time required in-service
combination vehfcles to stop in 50 feet from 20 mph.

While not directly comparable with the SAE criteria, testing done for NHSB
showed that there was wide varlation in the braking capabilities of heavy vehicles,
Stopping distances for loaded tractor-traiier combinations from 60 mph renged
between 222 and 376 feet fn HHSB testb,e In 1970. 8/ Corresponding maximum
decelerations were 20.0 and 14.0 ft/sec respectively, Vehicle combinations

3/ Service Brake Bystem Performance Requircments for Automotive Yehicles,
BP-299), Boclety of Automotive Engineers, Inc., dovember 1967,

4/ tbld.

§/ I61d.

8/ KW, Murphy et, al,, "Bus, Truck, Fractor-Trailer Braking System Performance,”
Contract No, FH-11-7200, Highway Safety Hesearch Institute of the Unlversity

of Michigan, March 1971,
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selecled by tho NH®B to reflect the curient state-of-the-art in braking
performance were used in these tests.

The technology of braking systems had progressed slowly before 1970,
Typical product development consisted of research design, prototype construction,
laboratory testing, test track trials, limited fleld testing of prototypes, field
testing of production models, sale as an optional item, and then finally offering as
standard oquipment. Typlically the lead time to accomplish this cyele fo* a
comprehensive produet change was 5 years.

The truck and bus industry was characterized as a fairly conservative market
in which new products would be accepted only after extensive testing for
reliability. Some of the braking-related systems which were in varying stages of
the product development cyele in 1970 Included: split air and hydraulic brake
systems for heavy trucks, modulated spring beakes, dise brake systems, retarders,
t]mlng kits, automatic slack adjusters, 7/ load proportioning or sensing devices, 8/
mechsanical antilock devices, and electronic antilock devices. 9/

The large commercial vchicle Industry was extremely diversified and the
selection of vehicle components was made on a customer-by-customer basis,
Therefore, the marketability of a particular system was highly dependent upon its
use by that customer. If a new system would not directly benefit the customer's
particular type of operation, it would not be well-received. This customization
directly affected the industry's development of new products, Customer demand
had to be demonstrated before new products were introduced on a large scale.

The Hylrol-l—g/ antilock system was modified for the heavy trucking industey
in 1959. Its primary commercial motor vehicle customers were the tank truck
carriers because it met thelr need for reducing brake torque while operating with
empty tanks. Chevron Corporation first began using a mechanical computer
antilock system In 1959. Gulf Oil Corporation was using the Hytrol system after it
had been acquired by Kelsey-Hayes in 1066, Betwean 19668 snd 1970 Kelsey-Hayes
installed thefr system on 2,000 vehicle axles. However, when interviewed by the
Safety Board, maintenance managers {rom the petecleum carriers expressed mixed
opinfons on the effectiveness and rellabliity of these earlier antilock devices,

Advance Notices of Proposed Rule Making

On Oectaober 11, 1967, the NHSB issued an Advance Notice of Proposed Rule
Making (ANPRM) for Federal Motor Vehicle Safety Standards. This notice solicited
comments on 47 sejarate aspects of motor vehicle safety ranging from crash
avoidance to nonoperationu]l salety. One of the 47 items dealt with braking

_77 Auvtomatic slack adjusters are devices designed to readjust the brake shoes after
each vpplication thereby keeplng them In adjustment.

8/ Load proportioning devices modulate brake chamber application at each
Toundation brake in proportion to the weight in an effcrt to provide optimum beake
torque,

9/ Early antilock wheel tensors were inertia flywheel devices which electrically
signaled an air chamber mounted solenoid velve when wheel lockup was about to
oceur,

10/ Developed by the Hydro-Aire Division of Crane Comipany in 1948 and first

sed on aireraft,
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systems for multipurposc passenger vehicles, trucks, buses, and trailers. It
established Docket 1-2 for receipt of comments, The ANPRM stated,

Standard No. 105, issued Januvary 31, 1967 (32 F.R. 2410) as
smended June 30, 1967 (32 F.R. 10072), specifies requirements for
service brake, emergency brake, and parking brake systems for
passenger cars. The Administrator is considering extending the
applicability of the Standard to specify braking requirements for
multipurpose passenger vehicles, trucks, buses, and trailers.

Although comments were due on February 5, 1968, the NHSB accepted
comments until April 1970. When it was closed, Docket 1-2 contained 100
submissions.

For the most part, brake component manufacturers recommended following
the requirements of SAE J992 as a starting point for brake system performance.
The Midland-Ross Corporation submitted comments on the emergency and parking
brake systems and also indicated that load-sensing valves 11/ could reduce stopping
distances by as much as 50 percent on certain vehicles under specified conditions.
On Februaty 12, 1970, representatives of NHSB met with Berg Manufacturing Co.
to discuss Berg's "Syncron” system, which accelerated brake actuation on trailer
brake systems.

Yehicle manufacturers endorsed the submission of the Automobile
Manufacturers Association, ine. (AMA), The AMA recommended that NHSB
incorporate provisions of FMVSS 105, BMCS regulations, SAE J992, and the
National Education Association's "Minimum Standards for School Buses." An
effective date of January 1, 1970, was suggested. Brake proportioning methods
were not recommended because AMA belleved that "no such method has vet been
sufficiently proven under vehicle use conditions {0 be appropriate as a mandatory
method."” The Truck Trailer Manufacturers Association (TTMA) recommended
continuation of the current BMCS regulations, White Trucks suggested that brake
proportioning devices not be specified until sufficient testing had been conducted
to determine their reliability and performance; that no requirements should be
made for use of brakes on all wheels (especlally front axles); and that the proposed
standard apply to single-unit vehicles and not to combination vehicles. Chrysler
Corporation recommended that SAE J992 be used without change.

The American Trucking Associations, Ine. (ATA) belleved that anv effort to
apply passenger car braking requirements to heavy combination vehicles would fail.
They suggested that careful consideration be given to the current BMCS
regulations as a basis for rulemaking. They also suggested that an informal
working conference be held between all interested parties to work out realistic
details for a standard. Concerning load proporticning devices, ATA claimed that
most of them were still in the experimental stages. They also stated that ", . .the
ultimate need is to eliminate locking of the wheels of an axle in brake application.
Consideration may well be given to anti-locking brake devices.” ATA cautioned
that mandatory requirements based on advanced technology not vet on the market
would end up being counterproductive.

{17 Refers (o brake proportioning devices deseribed in footnote 8.
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While comments were still being recelved in Docket 1-2, NHSB issued an
additional ANPRM concerning heavy vehicle performance. On January 17, 1969,
Docket 69-1 was established to receive comments, Docket 89-1,"Stability and
Control of Coupled Vehicles; Trucks, Truck Trallers, Semitrailers, and Tralleis,"
dealt with many issues of vehicle stability and in particular brakes and devices to
prevent jackknifing. Comments were requested on the factors which contribute to
vehicle stability, and on test procedures that could be used to measure
performance, Comments were requested by May 15, 1969.

Most comments in the response to Docket 69-1 suggested that definitive data
on the subjects covered by the ANPRM were not available and that a

comprehensive research program should be implemented under the sponsorship of
NHSB or DOT.,

One of the documents submitted in Docket 69-1 was a report of testing don
in Utica, Michigan, in 1967, 12/ The tests, sponsored by the AMA and TTMA,
covered the braking, stability, and structural integrity of longer combination
vehicles. The tests covered various combinations of tractor-trailers on both dry
and wet pavements. The tests evaluated the vehicles under two conditions-- as
received and modified. As received was defired as the condition the vehicle was fn
vhen received from the manufacturer. Modified referred to changes in the air
distributloi lines to improve brake timing and the addition of load-sensing brake-
proportioning valves. 13/ The results of the tests showed that the modified braking
systems did improve stopping distances.

One criterion for each test run was that the vehicle combination make a
controlled stop, which basically meant the vehicla had to go from the test speed to
a complete stop while remaining within a 12-foot-wide lane. ‘'The stopping
distances obtained by the test vehicles varied by the loading of the combination
vehicles and the modifications to the braking system, For the most part, the
average stopping distances for the "as received" vehicles were close to 200 feet
from 50 mph on dry pavemert. The "modified” vehicles averaged & stopping
distance of 190 feet from 50 mph on dry pavement. The report indicated that
varying weights of trailers in a combination vehicte had a significant bearing on the
directional stability of the combination vehicle as did the modifications to brake
timing. An evaluation of the load-sensing brake-proportioning valves was not made
because the necessary test runs to isolate the effeet of these devices were not
made,

The docket submissions from AMA and TTMA suggested that: There were
devices on the market designed to conjrol jackknifing but that they were relatively
untested; the Utica, Michigan, test results indicated that combination vehicle
control and stability was a complex issue; and that more research was necessary to
develop objective performance criteria and recommended that N*iSB join with tae
industry to perform the research. AMA stated that:

12/ "Braking, Stabllity and Structural Integrity of Longer Combinations: A Technical
Report on Tests Conducted at Utiea, Michigan, May 8-July 27, 1987" AMA-TTMA
Longer Combinations Braking Task Fotce, Qctober 1, 1968,

13/ Brake timing and brake proportioning refer to changes in valving and air lines

{0 optimize braking effectiveness and directional control.




The state of the art in vehicle handling has simply not reached &
level that would permit the development of e.ther performance
criterla or test procedures. Comprchenslve research covering the
full range of handling test procedures. ... is a vital prerequisite
to any standard, Until the interaction of the many factors which
affect the stability and control of coupled vehieles can be
objectively measured by performance tasks, any proposals for
regulation at this time would lack sufficient foundation anu
therefore be premature.

Kelsey-Hayes indicated that they wa2re marketing a successful
elecvtroimechanical antllock system for trailers, and that individual control devices
for each brake should he glven consideration by NHSHB, Jacobs Manufacturing
Company Indicated that they produced an automatic brake modulation system
which controlled wheel lockup,

The American Petroleum Institute believed that the state of the art of
antijackknifing devices had not progresszd to the point where regulatory inandates
were warranted. They suggested that ti:e normal marketplace incentives be
continued to allow manufacturers to develop iheir products. ATA suggested that
the Administrator consider increesect vehicle width as & method of improving
vehicle stabllity. ATA also stresced that an experienced driver was a critical
factor in mainteining vehicle contro! aiid stability: "if a driver lacks basie training,
no umount of advanced technology seems to do much good.” ATA stated that
wheel lockup is the root of the problem in jackknifing but that there were no
current devices which could be depended on to solve that problem.

Several research papers in the docket indicated that antilock devices were
eff{ective in preventing jackknifing accidents for combination vehicles,

Early Development of the Standard

On Pebrur.y 3, 1970, the Director of the Motor Vehicle Safety Performance
Service (MYSPS—the rulemaking arm of NHSB) sent a memoranduin to the Director
of the National Highway Safety Bureau specifying a 10-element program of
proposed truck standards. Among these 10 elements was "Air Brake System
Performance” which was to become FMVSS 121. The memorandum contained the
following rationale:

Attached is a chart "MVSPS Projected Rule Making Activities Relating to
Specific Truek Sizc and Weight Proposals," This delineates the varlous
issuance dates for all of the above itams, as well as the proposed effective
dates, To attain this schedule not only does the highest priority have to be
assigned to these items, but the time lost in coordination hus to be severely
attenuated. In addition, the completion dates of the various phases of the
rule making activities are predicated vpon limiting the preparation of the
rule making document, the preamble and standard only, in order to utilize the
considerable time now devoted to the backup papers, such as Engineering
Position Paper and Executive Summary, Further, these rule making actions
will be applicable to large trucks and trailars only, Buses and small trucks
will be handled on a lower priority basis.
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The specific program for the air brake system performance standard alse
valled for the establishment of an in-housc task force comnosed of six persons: the
Deputy Director of MVSPS, two safety standard engineers, representatives of
Research and Development and BMCS, and an attorney. The stated objective of
the task force was to:

Prepare a draft of a Notice of Proposed Rule Making on this subject, as
complete as possible, considering the lack of substantive data currently
available to the Buresu. Concurrently, with this action, qualified members of
user and manufacturing groups will be approached to serve in an advisory
capacity,

Unon completion of the draft NPRM, it will be circulated to those
advisors for review. A meeting will be held with the task force and the
advisora to errive at the final NPRM, It is anticipated that the present
contract with the University of Michigan, FH-11-728D, will provide
substantiation for values arrived at in the NPRM.,

The "advisory" group, selected by the NHSB Task Porce, consisted of: two
major truck marufacturers—Chrysler Corporation and White Motor Corporation;
two brake component manufacturers—Rockwell Corporation and Berg
Manufacturing and Sales Company; a trailer manufacturer and a trade group—
Fruzhauf Corporation and TTMA; and a vehicle operator's group—ATA.

On March 9, 1970, 34 cdays after the memorandum was signed, NHSB
presented the "advisory" group with working drafts of two FMVSS 121 NPRM's,
The first applied to trucks and buses, the second to trailers, Another NHSB
memorandim 14/ recorded that during that meeting the "advisory” group was told
that "the truck, bus and trailer air brake portion of Docket 1-2 was now being
expedited. . . "

The "advisory" group, according to the recoi'd, reported at ti.e meeting that
they:

did not think it was possible to stop trucks in minimum distances vithout
locking at least one whecl unless anti-wheel locking devices [were) used
and these, they said, won't be ready by 7-1-71; they thought that staying
in the 1z-foot lane snould be sufficient. NHSB answered that locking of
wheels had a significant effect upon the stopping distance and NHSB
would be willing to increase the stopping distance required in order to
specify unlocked wheels, NHSB also said they wanted to encourage
antiwheel locking devices.

In addition, tle participants questioned several other provisions of the
working draft: of the standard., Most of the comments recorded were concerned
with the specifiec values used and the "advisory" group promised to submit
recommendations for changes to the values. "NHSB indicated that. .. they were
open to suggestions as to what performance values should be,” the NHSB
memorandum stated.

14/ NHSB Memorandum for the Record, dated April 3, 1970, Dccket item No, 01-
02-ANPRM-098,
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The reference to the March §, 197, meeting is the onlv indication that was
found in the docket of any industry-government interaction during the drafting of
the first two NPRM's for FMVSS 121. Howuaver, members of the task force did
viet* some untilock component manufacturers and were present at industry
den.onstrations of antilock systems., NHSB was told that these systems would be
available for production within the next year and a helf. One task force member
recalled, the "advisory" group met approximately five times to discuss details of
the working papers. The "advisory" group was used to evaluate industry reaction to
‘ specific NHSB proposals and was not used to draft any of the performance
M requirements of the standard.

While there are noticeable differences in format between the working drafts
and the NPRM's which were issued on June 18, 1970, the basic areas of braking
systems covered are identical in both documents. Many of the performance
criteria changed between March 9, 1970, and June 18, 1970; most of the changes
relaxed the proposed requirements., No other documents relating to the specific
development of the eriteria were found in the pubiie docket.

The majority of the work of the task force was done by one safety standards

: engineer. He was also responsible for four other proposed standards. The other
members of the task force participated to varying degrees, but, for the most part )

only provided coordination between different elements of DOT, ’

T A B WA DY o -

Those members of the task force interviewed by the Safety Board indicated
that they were under the impression that the NHSB was concerned about possible
increases in the size and weight limitations on trucks. 15/ They indicated that
there was considerable pressure to develop standards to cover trucks and that a 1
very limited time schedule was established, All 10 proposed standards were
intended to be implemented as final rules by June 1871, The task force members
believed that the standards should be implemented even if the size and weight
inereases were not ¢nacted. They stated that this pressure for quick results
prec'ided research projects or scecldent data analysis to develop the drafts for
FMVSS 121. The one safety stendards engineer developed the specifie performance
criteria on an intuitive basis. The specific criteria were developed as "starting
points" with further relaxations in mind, The strategy used up to the point of the

final rule was that more stringent criterla ¢ :ould be established in the working

drafts and NPRM's, The NHSB cnuld request comments on the criteria and then

have justification in the docket for relaxations of the criteria. An example of this
coneept is the selection of the stopping distance from 80 mph. The working draft

NPRM sgpecified 196 feet and the published NPRM specified 216 feet, The distance
specified in the first version of the final rule (February 19, 1971,) was 245 feet.

15/ A more detalled account of the truck size and weight issue Is eontained in
the Safety Board file for this report.
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Notices of Propcsed Rule Making

One June 18, 1970, the NHSB issued two Notices of Proposed Rule Making
(NPKRM's) concerning air brake sysiems. The first NPRM dealt with trucks and
buses, tha second with trailers. Both NPRM'a proposed to establish "requirements
for air service Lrake and parking brake systems to insure safe braking pecfor:  -e
under normal and emergenaey conditions.” The requirements were applicable .. 1l
vehicles equipped with air brakes. The proposed effective date for both NPRM's
was January 1, 19872,

The NPRM's specified performance criteria for several aspects of vehicle
braking. Compliance with the criteria was to be established by subjecting vehieles
to road tests and/or brake 1ining dynamomeler tests. The NPRM's established four
primary measures of braking system performance:

0 Specific stopping distances for various speeds on wet and dry
surfaces, using the service and emergency brake systems;

0 the requirement that the vehicle stop without loeking any wheel
more than momentarily;

0 the requirement that the vehicle remain within a 12-foot-wide
lane durlng the stops; and

0 specific timing requirements for brake epplication and release.

The NPRM's specified brake balance requirements for combination vehieles
by specifying a reletionship between brake chamber air pressure and brake
retardation force, The NPRM for trallers did not specify stopping distances, but
established brake retardation requirements along with the same "no wheel-lockup"
and 12-foot-wide lane requirements detailed for trucks and buses,

Other significant provisions in the NPRM's included requirements for & split
service brake system, air reservoir specifications, condensste drain valves, towing
vehicle protection valves, pressure gauge and warning signal, antllock warning
signal for trucks and buses (if equipped with an antilock system), and parking brake
performance requirements,

The NPRM's also specified a deadline for receipt of comments of September
21, 1970, The two NPRM's were published on June 25 and 26, 1870, which allowed
a period of 87 days for preparation of comments. TTMA and the Friction Materials
Standards Institute, Inc. both petitioned for an extension of the comment period.
These petitions were denled because the NHSB staff believed that the period for
commen! was dictated by the pressure to implement the standard as soon as
possible and therefore no extensions could be allowed,

The majority of the comments received on the NPRMW's were similar and
contained the following points: (1) The scope of the NPRM's was complex and the
time allowed for comment restricted the an.ount of testing which could be done to
support comments; (2) the effective date of January 1, 1972, was finpractical in
light of the "no wheel-lockup" requirernent of the NPRM's; and (3) the stopping
distances were too severe and, therefore, the lead time for implementation should
be extended.

- NP N s T ST ey kS R T - -




-12-

The commants from brake component manufacturers were veried, For
example, the Widland-Ross Corporation recommended the deletion of the
momentary lockyy restrietion of the standard and suggested the use of load-sensing
brake proportioning devices in place of antilock devices. The Fietetior Materials
Standards Institute, Ine., stated that the stopping distances required unrcalistically
high decelerations which were not possible with tne current brake systems. Wagner
Electrie Corporation stated that the requirements would cause severe problen:s
when pre- and postistandard vehicles were intermixed and that reliaoility and
availability of electromechanical brake control systems were not established.
Eaton, Yale and Towne, Inc. believed that the stopping distance requirements could
be met with brake system improvements, They helleved that effective dates of
October 1, 19Y3, for antilock on drive axles and October 1, 1974. for all axles
would he more realistie,

Kelsev-Hayes stated that producticn models of antiloek systems were
commercially uvailable; 1 year would be necded to build up to full manufacturing
rates; that full compatibility for each trailer with all tractor braking systems
should be required; and that their testing indicated that existing production drum
brakes could rot meet the stopping distance or dynamometer requirements.

The comnments from vehicle menufacturers were similar in nature, varying
only In the degree of relaxation requested, All of the vehicle manufacturers
questioned the effective date, stating that such comprehensive changes to brake
systems would require 3 to 5 years of lead time. Many vehicle manufacturers
requested a two-phase standard with requirements similar to SAE J992 as the first
phuse and impraved braking at sotae later date as the second phase. Most of the
comments indicated that antilovk devices were unproven and would require many
years of ectual field testing before they would be reliable enough to use. Many of
the larger manufecturers, such as Chrysler Corporation, Automobile Manufacturers
Association, and International Hasvester, belleved the standard would be design
restrictive and should be redrafted in terms of performance criteria. White Motor
Corporation belleved that the proposed standard would decrease safety, not
increase it. They were concerned about compatibility of pre- and poststandard
vehicles and the lack of service tests of antilock systems. White stated that
Jenuary 1, 1975, was the earllest effective date that could be met, and it might not
be possible to conform to ell requirements at that time, The Heavy Duty Truck
Manufacturers Association believed the state-of-the-art was not advanced enough
to meet the standard and that they had carefully searched all applicable dockets
and could find no backup information used as a basis for the NPRM's, They
requested that the coinment time be extended until such information had been
placed in the docket. They also requested that the final report from the University
of Michigan contraet 16/ be placed in the docket.

The comments from users or owners of vehleles affected by the NPRM's
generally agreed with those of the vehiele manufacturers. ATA believed that the
test procedures were new and inconsistent with past industry practices; and that it
was unrealistic to require antilock devices by January 1, 1872, ATA had initiated
field testing of the proposed standard but would not have results before February 1.
1971. The National Association of Motor Bus Owners (NAMBO) strongly believed

167 R, W. Murphy, et. al., "Bus, Truck ... ." op, cit.
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that the standard was design oriented and that NHSB should not require equipment
until it was fully tested and available from at least two manufacturers. NAMBO
commented that the antilock systems hardware would not be available until 1973.

On September 16, 1970, NHSB announced a technical conference to discuss
the two NPRM's aind to receive comments pertinent to preparation of the final air
brake standard.The conference was held on October 20, 1870, The Heavy Duty

Truck Menufacturers Association, brought the following five points to the attention
of NHSB:

1) No commurcially available friction material (brake linirgs) could meet
the proposed retardation force vs. breke chamber alr pressure
requirements;

Since the standard specifies that wheels should not loek, antilock devices
would be mandated and there was Insufficient test data on the reliability
of those devices;

Split or backup systems would increase the cost and complexity, require
more maintenance, and were not needed to meet the stated objectives of
the standard;

NHSB should adopt a standard for 1972 that reflected the experience
shown by the SAE standards; and

Additional r:search by NHSB was required.
The Final Rule

On February 19, 1871, the agency, now the National Highway Traffic Safety
Administration (NHTSA) issued the final rule on afr brake systems, The preamble
of the notice discussed many of the comments submitted to the dockets and the
technical conference. The stopping distance requirements for trucks and buses on
a dry surface were increased "to more accurately refleet the friction
characteristics of a surfane with a skld nuinber of 75 . . .. The required distance
from 60 mph is now 245 feet rather than 216 feet and the distance from 20 mph Is
33 feet rether than 29 feet," However, "the stopping distance on a wet surface at
20 mph, 54 feet, has been retalned.," Several ccmments had indicated that there
were no facllities for high speed testing on wet pavements. In response the NHTSA
deleted the high speed test on wet pavement but retained the low speed test
stating, "As a measure of brake efficiency, moreover, the 20 mph stop on a wet
surface satisfactorily indicates the vehicle's behavior at higher speeds .., ."

Concerning the stability raquirements the NHTSA responded:

The requirement that the vehicle stay within a 12-foot-wide lane has
been adopted as proposed. The propnsed requirement that no wheel lock
except momentarlly has been modified to permit lockup to occur on the
leading nonsteerable axle on vehicles having more than two nonsteerable
axles. A review of available information indicates that satisfactory control
of the vehlele can be maintalned if lockup is avolded on two nonsteerable
arles. The rule also permits lockup at speeds under 10 mph, Such low speed
lockup is not considered hazardous and allows greater flexibllity in brake
system designs.

. I : ! ) ]
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In response to comments which charged that the standard required antilock
devices the NHTSA stated:

Some comments stated that the requirement for a controlled stop
without lockup favored one varlety of stability-contro'ling device — the
antllock device—over other systems such as load proportioning devices,
Several comments seemed to assume that the proposal required antilock
devices. The requirement that the vehicle stop without locking its wheels
refleats the Administration’'s judgment that a vehicle with locked wheels,
whatever its equipment, is unstable and uncontrollable in an emergency
situation. The Administration recognizes the likelihood that manufecturers
of some types of vehicles may have 10 incorporate propcrtioning ¢ antilock
devices into thelr systems it order to meet the stopping distance
requirement. However, the maniner n which lockup is prevented is not
specified i the standard, and if a proportioning device or any other device
can produce the desired result, {t may be incorporated into the vehicle's
braking system.

Concerning compatibility of vehicles, the NHTSA stated:

The brake retardation force requirement was the subject of numerous
comments, some to the effect that the retardation force was too high to
permit safe operation of vehicle combinations in which new and old vehicles
are mixed, and others to the effeect that the forces were too high to be
achleved with reliability by avsilable friction materials. The Administration
has determined that compatibility preblems are substantially lessened if the
vehicle has the ablility to stop without lockup and that the retention of a
relatively high retardation force requirement will not lead to significant
compatibility problems. It has been determined, however, that the stopping
distance requirements can be met by brakes having a somewhat lower
retardation force capacity than proposed and a lower force requirement is
therefore adopted,

Nany of the equipment requirements were modified which in all cases
involved relaxing the requirements. The requirement for & split service system was
deleted because "it has been determined that the additional cost and greater
complexity of a split system on vehicles equipped with air brakes are not
accompantied by safety benefits great enough to justify requiring a split system."

The purking breke criterla for a maximum retatdation and automatic
application were retained. The rationale stated was that the maximum force had
to be speclfied to prevent wheel lockup during en emergency and that the dangers
of automatic application were offset by the required low pressure warning signal.

Tha NHTSA also expiained the intent of the compliance testing portion of the
stendard. The NHT®A indivcated that tolerances were not needed for the testing
criterla because the manufacturer was expected to test Its vehicles uncer
conditions at least as severe as those specified. They stated that "Marnufacturers
are required to exercise due care to insure that their vehicles will meet tha
standard. . . but they are at their own discretion in devising an appropriate testing
program ...." They cited us an example that a manufacturer covld run the
stopping tests on a surface with a skid number of 63 to insure that the vehicle
would comply when tested on a surface with n skid number of 75.
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The NH{SA established an offective date of January 1, 1973 in light of the
"davelopment wock and preparation for production that this standard will
require. ., "

University of Michigan Study

On April 4, 1967, the NHSB initiated a procurcment to "Determine bus, truck
ard tractor/traller oraking system performance requirements and current
perforn:ance capabilities to recommend perfarmance standards.” The detalled
statement of work lad received concurrence by most elements of the Pederal
Highway Administration, including BMCS. The objectives of this research project
were:

(1) to ~stablish braking system performauce requirements for buses, trucks,
v 1] traztor/trailers based on optimum performance capabilities within the
limitations of state-of-the-art design techniques, (2) to determine through
vehicle testing, the range of current braking system performance of bises,
irucks, and tractor/trailers, and (3) to recommend a rational braking system
nerformance standard, or a serles of Increasingly stringent standards, based
on a comparative analysis of the established requirements and current
petformance capabilities.

L R ST IR T Mo 0 o SR e ot e T
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On June 23, 1969, a contract to perform the research project was awarded to
the Highway Safety Research Institute (HSRI) of the University of Michigan. HSRI
proposed to conduct a literature search of braking systems, esteblish a
mathematical model of braking, conduct certaln vehicle tests, and make
recommendations for a standerd on brakes. The initial contract called for the
seleation and testing of 10 vehicles to establish a state-cf-the-art baseline. This
testing was split into two phases. Phase 1 tests involved three integrel trucks (Jow,
medium, and high performance), an intercity bus, and a sehoolbus. Phase 1 was
completed by December 9, 1969, when the preliminary results were sent to NH'B,

On February 11, 1970, the test plan for Phase 2 which consisted of testing
various combinations of tractor-trailers, was submitted to the NHSB, Testing
began during the week of April 6, 1970, and was completed by June 10, 1670, at
which time test data were forwarded to NHSB.

On February 25, 1970, the NHSB contract manager telephoned HSRI to
discuss "progress In determining the avallability for testing in the near future of
vehicles with improved brakes, brake proportioning schemes, and anti-wheel
locking systems.” The HSRI project manager responded on Mareh 10, 1970, with a
letter detailing cost estimates of expanding the testing to Inelude advanced braking
systems. That letter constitutes the earliest reference in the contract file to any
testing of advanced braking systems,

Sl e

On Aprll 20, 1970, justification for a modification to the HSRI contract was
proposed which stated, "This increased scope is necessary since NHSB is planning to
promulgate standards in this area in the immediate futute, Since these standards
are designed to push the state-of-the-art, a valld and complete data base for
performance capabllities must be established," The vehicles and iaking systems
to be tested were selected by NHSB and specified in the contract modifieation.
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The trucks to be tested consisted of:

1) An integral truck equipped with a full power hydraulic dise brake
system by Bendix,

2) A tractor-trailer combination with a special brake configuration
consisting oft Bendix-Westinghouse adaptive braking — antilock; Berg
"Syneron” — special devices tec improve brake timings and a Borg-
Warner load proportioning braking device.

The modificaticn to the contract was effcetive on April 23, 1870, and testing
on the advanced braking system trueks began on July 1, 1870. Throughout the
testing, both vehicles encountered numerous oroblems with the braking systems. in
particular, the tracter-traiter malfunctioned for two rewsons: The foundation
brakes were incapable of producing the decelerations neeced for the tests, and
most of the advanced systems were prototyplcal and not refleetive of production
models. The testing of the tractor-traller was sharply curtailed and eventually
discontinued on October 12, 1970. In its place a tractor-trailer combination
vehicle equipped with an Eaton, Yale, and Towne antilock systemn and more
aggressive foundation brakes was tesied.  This replacement vehicle also
encountered problems, specitically vibrations in the tractor front brakes, Testing
was not completed until November 13, 1970, when the data for that vehicle were
forwarded to NHSB,

‘The resuits of the testing were used by HSRI to compare the maximum
achievable decclerations of both the baseline and advanced systems. Those results
indicated that, "a truek, Lus or tracior-trailer with brakes balanced for maximum
braking performance can exceed the performance achieved on a dry surface by
advanced brake control systems.” However, the maximum deceleration achieved is
a function of the tire-road inte: face and, therefore, very dependent on the tractive
capabilily of the vehicle tires. To test the effeet of the advanced systems, the
tractor-trailers were run twicej first with the advenced systems operative and
second with them bypsssed. These resul's showed that the advanced systeins
achleved higher maximum decelerations (without wheel lockup), These
improvements were most obvious on low coefficient of friction surfaces and when
the vehicle was empty, The minimum stopping distances achieved by the vehicles
were not direetly comparable with the requirements of 'MVSS 121 in that the skid
number of the test track used was 85 versus 75 specified in the standard. However,
the stopping distances obtained in the HSRI report data viere corrected {or the skid
number difference and used to determine the performunce criterie of the final
rule. The HSRI data were the main eriteria used to relax the standard from 216
feet In the NPRM to 245 feet in the final rule.

The final report of the HSRI study was dated March 1871 end included
recommendations for a three-phase plan for implementation of a standard. A time
sehedule for each phase was not specified because "information on lead times for
introduction of design changes, development of new hardware and necessary
manufacturing techniques {was} not generally available from vehicle, hrake, and
brake component manufacturers.”
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The recommended approach to the standard was outlined as {ollows:

As a first step, It is recommended that the rules require immediete
action to upgrede biaking performance to a level achicsvabie by current
design practice, thav is, the best performance already demonstrated by
baseline vehicles tested, For the second step it is recommended that the
rules require performance to be improved to the limit of the tire-road
interface tractive capabilities of truck tires now availabie with due regard to
realistic braking efficiencies. The second step may require use of load
sensitive proportioning systems on certain veticles, and therefore sufficient
lead time thould be allowed for further development and testing of these
devices, Atter an appropriate time irterval to allow for development and
testing of & reliable antiloek system, the development of truck tires with
belter tractive characteristies, and the necessary design medifications of
vehicle brake, suspension, and structural systems, it 8 recommended as a
third step that performance equal to or approaching that of passenger cars be
required along with use of an antilock system to insure vehicle stability over
a wide range of vehicle loadings and road surface conditions.

Petitions for Reconsideration

After the final rule for FMVSS 121 was issued on Pebruary 19, 1971, Petitions
for Rec-nsideration were submitted by 11 vehicle manufacturers, 10 brake
component manufacturers, and 6 operator groups. The most frequent comment in
the petitions was that the January 1, 1973, effective date could not be met because
there were insulficient test data to support predictions of eompliance and

reliability. Seven of the vehicl2 manufacturers petitioned for later effective dates
because of factors such ast The unproven nature of antilock deviees, the vast
amount of vehicle redasign required; and the need for testing and coordination with
component supplices. Five brake component msanufacturers claimed that the
Janvary 1, 1873, date cculd not be met because sufficient. field testing of antiloek
devires would not be completed by that time. The longest delay requested in the
petitions proposed an effective date of January 1, 1875,

The "no wheel-lockup™ requirement was questioned by eight of the vehicle
manufacturers, one component manufacturer, and two operator groups. The
petitions claimed that antilock devices had not been proven rellable and should not
be mandated. Three vehicle manufacturers and three component manufacturers
petitioned for increasses in the stopping distances. Th2 vehicle manufecturers
claimed that the stopping distences could only be met with antiloek devices and
should, therefore, be incrensed. The component manufacturers claimed that the
available brake linings were speed-sensitive and could not meet the high speed
stopping distances mandated in the standerd.

Other aspects of the standard which were petitioned included: The cost
involved t¢ achieve compliance, the availability of test facilities, the automatie
application of parking brakes, the antllock "total fajlure™ requirements for a
warning, and the dynamomet(r testing requirements,
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One of the Petitions for Reconsidcration was submitted by the National
Motor Vehicle Safety Advisory Council. At a meeting of the council on May 13,
1671, a resolution was passed and forwarded to the Secretary of Transpertation
calling for the NHTSA to "issue a 'staircase' type of long-renge requirement for air
brake systems. . . ." The council recommended that at minimum a two-step
approach to regulating air brakes be adopted. The first step would have required
conformance to "current existing standards of good engineering design., ., . ."
Increased levels of perforinance would then he required for suceseding years and
would be announced in advance to allow tooling changes. The council further
reﬁovgsmended that the NHTSA consider the following five points in modifying
P 121

1)  That the standard be redrafted In performance terms '3 order to allow
meanufacturers to choose the most cost effective designs to meet the
standard;

That the comments in the dockets indicated that equipment was not
available to meet the standard's criterla, and even ff it were available
extensive redesign of other aspects of vehicles (e.g., the suspension
system) would be required to withstand the specified deceleration rates;

That comments to the docket indicated that adequate facilities were
not available to test vehic’~s at the speeds and under the road surface
conditions specified by the standard;

That the timing of the applicable dates of the stancard be extended
over a perlod of time sufficient to avert major compatibility probleras
Letween pre-and poststandard vehlcles; and

That since there was little or no field experience with antiloek devices,
the implementation of the standard be extended o\ »r a period of time
which would allow for sufficlent testing and development.

First Amendment to FMVSS 121

The NHTSA responded to the Petitions for Reconsideration by issuing an
amendment to the standard on February 16, 1972, The response deaft was
completed on August 1, 1871, and clreulated for clearance within the NHTSA until
it was fssued in Pebruary 1972, The NHTSA response addressed those petitions
which had been received bafore August 1, 1671,

The effective date was extended to September 1, 1974, which "would permit
a longer period of fleet testing to evaluate the durability of the new
systems . . . ." It was stated that ™ , . the resulting praduction systems [were)
likely to be substantially improved by the additional time allowed,"

The specification of a skid number of 75 for dry surfaces was retained
because it "is representative of road surfaces, and has been a part of the consumer
information requirements long enough that the availability of skid pads should not
be a problem."
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The petitions to delete dynamometer testing were denied, In that regard the
NHTSA stated, "the agency recognizes that the availability of dynamometers of
sufficient capacity is a concern to many petitioners, but available evidence
indicates that dynamometer acces:s will not be a major long term problem,”

The reference tv "momentary” lockup of wheels was amended by use of the
term "controlled” lockup. The requirement for antilock failure warning was
changed to require a warning in "the event of electrical failure," The requirement
for automatic application of parking braxes was changed to permit such systems
but not require them. The NPRM &lso stated that, "The distances are considered
reasoneble and well within the state-of-the art, Greater distances would increase
the disparity between trucks end care and be contrary to the interests of safety."”

The petitions concerning the unproven rellability and field testing of antilock
systems were not directly mentioned in the Notice. The extension of the effective
date waz the only reference to field testing of new componentry.

Other Heactions to FMVSS 121

Comments on FMVSS 121 were also sent to the NHTSA by parties not directly
related to the commercial vehicle industry.

For example, the Department of Transportation for the Commonwealth of
Pennsylvania submitted two accident investipation reports. The first indicated
that according to their data files 56 percent of truck accidents involving brakes
-ere caused by overheated brakes. They recoiamended that the NHTSA initiate
rul. muking to require all truck-tractor :nits to be equinped with integral engine
brakes ‘nd to require an increase in the amount of foundsiion braking surface
provided. The second repcrt involved a collision between a passenger car and a
tractor and semitrailer. The brake system of the tractor-trailer was rated as
totally inadequate when the vehicle was loaded to its maximum gross weight. They
recommended that the maximum load limitations be lowered; that brake lining
specifications be mandated; that the stopping ability of trucks be the same for
loaded and unloaded conditions; and that a <ual brake system be required.

Two reports were submitted by *he National Transgortation Safety Board.
One was a highway accident investigation report of a multiple-vehicle collision on
U.S. 101 north of Ventura, California, on August 18, 1971. 17/ The report was
J4dopted by the Safety Board on July 6, 1972, and listed the prodbable cause, in part,
as ". . .the failure of a tractor-semitrailer, moving at posted speed, to reduce its
speed sufficiently to avoid collision with stopped and slow-moving vehicles ahead."
Based on the findings of the report, the Safety Board issudd the following
recommendati:on to the NHTSA:

. « «ontinue the commendable efforts exemplified in Federal Motor Vehicle
Safetv Standard No. 121, effective September 1, 1974, toward more effective
braking performance requircments for trucks, trailers, and certain vehicle
combinations, not only toward closer compatibility between the performance
criteria for truck and passenger-car braking, but tovard more extensive use

177 Righway Acclident Reportt "Multiple-Vehlcle Collisions and Fires, U.S, 101
North of Ventura, California,” August 18, 1971 (NTSB-HAR-72-4),




-20-

of available technology. Continuing effort toward such improved truck
braking is essential in recognition of the basie fact thrt the potential to
inflict destruction and death is proportional to weight, a\ equal speeds, and
that the control of truck speea under all reasonably foreseeable conditions,
and especially when heavily laden, is vital to the safety of all highway users.

The second report was a special study on commercial motor vehiele braking
adopted by the Safety Board on November 22, 1972, 18/ The study was motivated
by several accident investigations (n which braking was a causal factor. That study
discussed "the nced for regulatory agencles, vehicle manufacturers and brake
suppliers to incorporate {vastly) improved braking technology in commercial motor
vehicle designs." The Safety Boerd recommended that ™. , .Federal funds be made
available to design, build and test an Experimental Safety Vehicle. .. .," The Safety
Board cited as specific examples of advanced technology "hydraulically actuated,
anti-skid, disc-type brakes with a supplemental energy absorption system,...”
The Safety Board referred to the disparity between the stopping distonces o:
corymercial motor vehicles and passenger cars and its finding that "improvements
in truck braking. . .have not kept pace with increasing demands on braking
systems," The Safely Board recommended that the NHTSA ccordinate an
experimental safety vehicle testing program to test the advanced technologw of
other disciplines (such as aviation disc brakes) to advance the state-of-the-art in
commercial vehicle braking.

Another significant submission was a leiter from Me, Ralph Nader, dated
February 22, 1972. Enclosed with the letter was & paper, "An Analysis of ti.e Mafor
Defielencles of the Federal Motor Vehicle Safety Standerds,” by Dr. Carl Nash.
Mr. Nader raised the following points econcerning FAVSS 121:

1)  That stopping distances for trucks and buses should not be longer than
for passenger “:ars;

2)  that high-speed stops on wet pavement were not specified in the
standard;

3}  that the requirements for an antilock system were weak; and
4)  that the effective date had beer unreasonably postponed.
In the NHTSA response, dated June 21, 1972, the Administrator stated:

Although It is concelvable that air brakes could be designed so that all
trucks could stop in a distance equal to that of a passenger car, we do not
consider such performance 10 be practicable at this time, Taken as a whole,
the standard requires a significant upgrading of all aspects of brake
performance, not just in stopping capability. We thi.k that it will eliminate
most of the problem of incompatibility between cars and trucks.

18/ Speclal Study: "Commercial Vehicle Braking", November 22, 1972,
{(NT8B-HSS-72-5),
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Althcugh the standard does not require a high speed stop under wet road
conditions, the combination of the high speed stop on dry pavement and the
20 mph stop on wet pavement give us a good indication of the brake systems'
behavior at high speeds on wet pavement without the necd for the extensive
facilities that such tests would require. An antilock system that is capable of
meeting the criteria in the standard should be capable of satisfactory
performance under all conditions.

The effective date of the standard was postponed in consideration of
the fact that the standard would require complete system redesign in many
cases. With a system such as the brake tystem, which must sontinue to give
adequate performance for hundreds of thousands of miles, we agreed with the
marufacturers that new systems should be given extensive [leet use prior to
the etfective date of the standard.

Major Modifications Before Implementation of the Standard

After the first amendment to FMVSS 121 was issued on February 16, 1972,
scveral new Pctitions for Reconsideration were filed. These petitions led to a
series of notices from the NHTSA. Over a period of 3 vears before the standard
was effective, the NHTSA responded to repeated industry requests by issuing
NPRM's and amendments to the standard.

The first of these notices was issued on June 2t, 1972, Petitions of
International Harvester and General Motors were granted in part to modify the
requirements for an antilock warning device. Requests from the Carlisle
Corporation to increase the stopping distances were denied bhecause the NHTSA
determined that ", , .the distances specified are considered to be appropriate and
within the citrrent state of the art."” International Harvester repetitioned against
*he use of a skid number of 75 for road tests., The NHTSA indicated that additional
data would be collected concerning road surfaces with a view to possible future
chenges.

On June 21, 1972, the NHTSA also issued an NPRM proposing changes to the
loading conditions for truck-tractors and the wind veloeity test conditions.
Interested parties were given until August °°, 1972, to comment. On August 9,
1972, the comment period was extended tuv Jctober 25, 1972, in response to a
petition submitted by the Freightliner Corporation,

On March 7, 1973, the NHTSA issued another NPRM. This NPRM responded
to a petition for rulemaking by Ford Motor Company which requested increased
emergency stopping distances for unloaded truck-tractors. The proposed stopping
distances were to be determined by & formula using the vehicle's weight
distribution. The period for comment ended on April 15, 1973,

On June 1, 1973, the NHTSA issued yet another NPRM, This NPRM
addressed three general arcas:

1) Amendments to the parking brake and emergency brake requirements as
requested by the American Trucking Associations, ine. (ATA);

2)  changes to the test conditions for truck-tractors; and

3)  a varliety of remedial actions and responses to petitions.
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At the request of ATA, the NHTSA held e public meeting on October 25,
1972, to discuss objections to the automatic parking brake provision of the
standard, As a recult of that meeting and a subsequent ATA petition, the NHTSA
proposed to eliminate the use of automatic parking brakes as the emergency or
secondary brake system. The proposal allowed the use of automatic parking brakes
but required the manuiacturer to install a secondary system capable of modulation.

This Notice also modified the two earlier NPRM's (issued on June 21, 1972,
and March 7, 1973 ) which were not yet sdopted. The cominent period elosed on
July 16, 1913,

Comments submitted in response to this NPRM expressed manufacturer
voncern over the lead time required for the changes. Bendix Corporation stated
that they and other manufacturers had spent the previous 16 months conducting
extensive testing to achieve the requirements of the standard. In their opinion the
proposed changes would invalidate those test results and require the redesign and
development of new components, The Wagner Electric Corporation referred to "an
impossible situation within the truck and supplier industry.” Wagner requested an
early resolution of any proposed changes so that they would be able to deterinine
how to plan their production. Rockwell International stated that it was impossible
to generate enough test data to certify the required stopping distances for certain
vehicles with several axle options and reecommended that these vehicles be
exempted from the stopping distance requirements for an additional 24 months.

On August 22, 1973, the NHTSA published a notice in the Federal Register
announcing a public demonstration to evaluate the compatibility of pre- and post-
FMVSS 121 vehicles. In November 1973 this public demonstration was held at East
Liberty, Ohio and, at low road speeds, it showed antilock devices to be effective
without significant compatibility problems,

On November 8, 1973, while the East Liberty demonstration was being held,
the General Motors Corporation submitted a petition to the NHTSA to delay the
effective date of FMVSS 121 until field tests indicated a reliable anti’ 'k system
was available for mass production. This petition was followed by se ::ral other
petitions for delay of the standard.

On December 20, 1973, the NHTSA amended the standard as proposed on
June 1, 1973, with a modification of the emergency stopping distance requirements
for truck-tractors, a change to the recovery requirements for antilock-equipped
brakes; and new test conditions. The NHT3A stated that the comments on the
NPRM revealed an "overriding concern with lead time." However, the NHTSA also
stated that, for its part, it did . . . not consider the proposed changes significant
enough to warrant postponing the effective date of the standard." The proposed
revisions to the emergeney and parking brake su:stems, as petitioned by ATA, were
not adopted. The NHTSA stated that the issues had merit, but in light of the lead
time requirements they would be considered at a later date and, if adopted, would
have an effective date after September 1, 1974,

On February 25, 1974, the NHTSA issued another NPRM in responss to
petitions received from 36 manufacturers of vehicles and suppliers of components.
The NHTSA stated that most requests to modify the standard were "prompted by
uncertainty as to the avallabllity and reliability of the necessary components




_23_

involved in these changes." The NHTSA felt that the equipment requirements were
within the existing state-of-the-art; therefo-e., the NHTSA proposed only those
modifications which were considered essential to implement the standard as rapidly
and fully as possible. The NPRM proposed delaying the effective dates for trucks
ana buses to January 1, 1975; limiting the applicability of FMVSS 121 to
firefighting vehicles until September 1, 1975; exempting oversized vehieles until

September 1, 1976; and suspending the stopping distance requirement for "on/off"
highway vehieles until September 1, 1975.

Concerning highway trucks and buses the NHTSA stated:

‘The overriding issue, as expressed by General Motors,
Freightliner, Ford, Mack, and Diamond Reo, is the introduction of
antilock on venicles which have high-torque front brakes. Most
questioned the reliability of antilock systems based on their test
programs and belleved that a driver's inability to modulate the

new high-torque brakes in the event of sudden fallure of the
antilock would be disastrous.

The NHTSA has found that antilock systems are reliable and
offer significant improvement in vehicle braking characteristies.
In this agency's judgement, the argument by General Motors that
drivers will uncritically rely on the antilock system for brake
modulation, and that these systems will fail without warning,
causing lock-up and loss of contro), does not take sufficient
account of the desijrn and function of antilock systems,

The systems permit fast, stable decelecation in emergency
situations. A driver will not rely on tlis tvpe of deceleration for
routine maneuvers because of the discomfort to him and danger of
load shifts assceiated with panie stops. In any case, separate

g antilock systems are provided on esch axle so that a failure in one
A system has only a limited effect on vehicle control, In the event
§ of total electrical fallure, a signal 15 required in the cab to give a
continuous warning of that failure to a person in the normal

; driving position. Viewed as a whole, the antiloeck system (if
. utilized by a manufacturer) will provide greater stability in

braking maneuvers than is available in today's vehicles without
antilock systems.

The NHTSA also roposed allowing the use of manually-operated valves to reduce
Nt chamber pressure, and therefore the braking force, available to the front brakes.

In response to a request from International Harvester, the NHTSA proposed a
temporary S-percent Increase in stopping distances to be effective until

September 1, 1975, to allow for production varlations. The deadline for comments
was April 1, 1974,

On May 14, 1974, the NHTSA issued a lengthy notice which reconsidered
many of the amendments to FMVSS 121 made on December 20, 1973, and amended
the standard based oh comments received on the February 25, 1974, NPRM. The
NHTSA denied an ATA request to reconsider the emergeney syste.: modifications,
stating that those changes could not be met by al} manufacturers by the effective
date of the standard. Portions of the test conditions and procedures were clarified
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by the NHTSA at the request of manufacturers such as uoneral Motors, Wagner
Electrie, Motor Vehicle Manufacturers Assceiation (MVMA—formerly AMA), Ford
Motor Company, and Midland-Ross, In response to the comments received on the
February 25, 1974, NPRM, the NHTSA adopted the proposed modifications of
effective dates for firefighting vehicles, "special permit" vehicles, and "on/off"
highway vehicles,

In this Notice the NHTSA also delayed the effective date of the standard for
trucks ard buses until March 1, 1975, which partially answered the requests of
many manufacturers, including Ford Motor Company, General Motors, Chrysler
Corporation, Rockwell Internationat and Blue Bird Body Company. (International
Harvester had agreed with a 4-month delay and indicated that they would start
production at that time.) The NHTS/ stated:

General Motors and other truck manufactur:rs argued for
delay of the standard's effective cate for one year to permit
additional field testing of the reliability of current antilock
devices. The likely effect of such a delay, however, would be
further delay In the avallability of production antilock
components. One afr brake equipment supplier belleves
neontinued development will eventually {mprove their (antiloek
systems) overall perforinance but most of these changes for
refinement in electronies, Iimproved pneumatic/electronie
response, durability, censor standardization and design standards
require the normal evolution of field experience under real life
conditions, using mass produced parts for a genuine field history."

The reliability of antilock systems can presently be judged
on the basis of the performance of systems that are already in
fleet test programs (and to a lesser extent by evaluation of
antilock systems used for many years in passenger cars). One
truck manufacturer has reported average miles between fallures
on fleet testing to be 89,000 miles (176,000 miles in operations
within the continental United States). A manufacturer of antilock
equipment reported in Pebruary 1974 that over 8,000 of its air
brake skid contro} systems are in field use, with excellent
reliability experienced.

Neither this manufacturer nor any other has reported any
highway aceldent which was attributed to a malfunction of the
antilock system.

The NHTSA also adopted the proposed amendment for a temporary increase of 5
percent in the stopping distance requirements.  Manufacturers had requested an
indefinite extension, The NHTSA denied this request and made the temporary
inerease effective until September 1, 1975.

On May 14, 1974, the NHTSA aiso Issued an NPRM proposing to delay the
effeative date of PMVSS 121 for trailers. Because of reported shortages in some
related equipment components, the NHTSA proposed to delay the effective date
for trallers until January 1, 1975, and for a category of "speclalized trailers"
(defined as heavy hauler trailers) until September 1, 1976, The closing date for
comments was June 17, 1974,
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On May 23, 1974, the NHTSA issued another notice shortening the period for
comment to June 4, 1974, The stated rationale for shortening the cominent period
was that numercous trailer manufacturers had indicated that the effective date
would have to be firmly established before late June because of contractual
complications,

On June 6, 1974, the NHTSA issued an amendment to PMVYSS 121 delaying the
effective date for trailers until January 1, 1875. The issue of the effective date
for the "speclalized trailers” was left open for further comment. The NHTSA
stated that the delay was justified because the ", . . September 1, 1974, date does
not provide sufficlent time for an orderly transition to production of the trailers
with the new components, . . .%

On July 30, 1974, the NHTSA issued an amendment which delayed the effec-
tive date for the "specialized trallers” until September 1, 1976. Specific guldelines
for the definition of "specialized trailers” were included in the standard.

In response to six petitions for reconsideration the NHTSA amended FMVSS
121 on November 6, 1974. The Notice covered six major issues:

1.  Ford Motor Company, Chrysler Corporation, and the American Institute
of Merchant Shipping had petitioned for delays in the standard. For
example, Ford had petitioned for a 6-month delay for truck-tractors
and a 1 1/2-year delay for other trucks and buses citing the Increased
forces placed on components and the unproven reliability of antilock
devices, The NHTSA rejected the petition and concluded that
implementation of the standard was reasonable, practicable, and met
the needs for motor vehicle safety.

Some of the petitions stated that major redesigns would be required to
eliminate handling and stability problems experienced by some short-
wheelbased vehicles. The NHTSA maintained that adequate lead time
had been provided for redesign of these vehicles or to “make the
decision to discontlinue the production of models which are simply too
short to meet the requirements despite design changes.”

Concerning availability of antilock devices, the NHTSA stated:

The availability and reliabllity of antilock systems whieh will
be used by many manufacturers in meeting the requirements was
questioned by Ford in its petition. In response to Ford's assertion
that a manufacturer's report on field experience with 8,000
antiloek units does not appear in the reeord, a letter from Kelsey-
Hayes (February 1, 1974) containing this information was placed in
the NHTSA Docket Section before March 1, 1974. The NHTSA
eontinues to monitor antilock production and testing and cannot
a?ree that the evidence indicates antilocks wlll decrease the safety
of the new trucks in highway operation. Since May, the NHTSA
engincering staff has visited six of the seven major antilock
manufacturers to discuss antilock reliabllity. At least half of these
manulacturers pointed out that thelr plants were prepared for full
production to meet the Seplember 1, 1974, date, and that they had
had to delay production schedules because of the six-month delay,
Low volume productior is presently avatlable to vehicle
manufacturers for their testing and evaluation.
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Chrysler Corporation had reported & proving ground aceident involving
an antilock equipped vehlcle, The NHTSA cvaluated the accident and
pointed out that "the manufacturer of the antilock system reported that
the device functioned as it was designed to hut in response 1o a false
signal." The NHTSA concluded that the accident would also have
happened if the vehicle had not been equipped with an antilock system,
and that vehleles without antilock systems were more likely to have
accidents in such panle stops than vehieles with antilock systems,

White Motor Corporation, International Harvester, and Diamond Reo
Trucks, Inc., had petitioned for relexation of the stopping distances for
vehicles equipped with front steerable drive axles after September 1,
1975, The NHTSA responded by delaying the effective date (for
stopping distances) to September 1, 1976, for these vehicles,

Diamond Reo bhad also petitioned that the temporary inereases in
stopping distances be made permanent, They claimed that the longer
stopping distances were necessary to ensure compliance with the
standerd by all of their vehicless The NHTSA responded that
manufacturers were required to “exercise due care" in certifying their
vehicles, and that the law allowed for latitude; therefore the petition
was denied,

On November 11, 1974, the NH1SA proposed to exemp: a small category of
oversized and construction vehicles. The NPRM also contained a new test
procedure for specialized tractor-trailer combinations, such as automobile
transporters. The closing date for comment on the proposed changes was
December 16, 1974.

On December 18, 1974, the NHTSA issued an NPRM which appeared in the
Federal Register on Decembor 17, 1974, The NPRM proposed postponing the
effective dates of FMVSS 121 in light of the current economic situation, The
NHTSA solicited—

. . Jfurther information on the economic impact of
Standard No. 121, both on individual companies and on the
natioh as a whole, specifically in light of the present
econoinie situation.

In addition to comments on the general economic
effect of the air brake standard, the NHTSA requests
comments from companies that are directly affected by the
standard, as equipment suppliers or vehicle manufacturers,
distributors, dealers, or users. Questions of special interest
are: What has been and what will be the effect on vour
company ¢f Standerd No. 121, assuming thet it goes Into
effect as currently issued? What would be the effect on
your company if the standard's effectiveness were postponed
3 months, 8§ months, 1 vear, or indefinitely? What action
would your company take {f the standard were postponed as
above? Comments are particularly requested on the effect
of these postponements on your organization with respect to
sales, prices, employment, and outside procurement.
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The closing date for comments wus December 26, 1974.

In response to a petition of Breeze Corporations, Inc. (a manufacturer of an
antijackknife device), the NHTSA issued a Notice on December 18, 1974, describing
the rationale for requiring the "no wheel-lockup" provision. The NHTSA stated
that, "a vehicle whose wheels are locked is likely to slide sidewards as a result of
such conditions as unevenness or banking in the road surface, wind forces, impacts
on or by another vehicle, or steering inputs by the driver as a result either of the
emergency situation or of curve in the road.® The NHTSA stated that, "safe
braking capability must take into account the other variables thet affect braking
performance, and the prohibition against locking is included in the requirement to
assure safe braking under such other conditions.,® The NIITSA stated that it did not
anticipate making any further amendments to the standard as a result of this
Notice, but was interested in receiving comments that any interested party wanted
to submit for the public record,

On December 31, 1974, the NHTSA issued a Notice indicating that the
effective dates of the standard would not be postponed but that the agency would
continue to "monitor the effectiveness of the standard as vehicles conforming to
its requirements enter the stream of traffie, with a view to aay modifications that
would lower costs while achieving comparable levels of safety." The NHTSA stated
that:

Analysis of the comments indicates that the net short-
term economic consequences of delay in this standard would
be negative, The principal factor dictating this conclusion
is the standard's imminent effectiveness on January 1, 1975,
and March 1, 1975. The effective dates are $o0 near that the
preparations and commitments, with all their economlic
ramifications, have siready occurred and are substantially
irreversible in the short run,

The NHTSA also stated that:

Several manufacturers noted difficulties that they
have experienced in obtaining components needed to meake
thefr vehicltes conform to the standard. The NHTSA invites
such persons to notify this agency of such prodblems, both for
informational purposes and for any assistance the agency
might render in obtaining proper attention from suppliers.
Producers »f fewer than 10,000 vehicles per year should also
be aware of the procedure for obtaining a temporary
exemption on the ground of economie hardship (40 CFR Part
§55). !nabllity to obtain needed supplies could qualify as a
basis for such an exemption.

The following is a summary of ‘“e comments recelved by the NHTSA as of
December 31, 1974, in response to the December 16, 1874 NPRM. Only those
comments which expressed a view concerning delay of the standard have been
tabulated.
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All of the major antilock component manufacturers were opposed to
any delay of the standard.

Of the 40 comments received from vehicle component suppliers, 17
expressed a desire for a delay (of some duration), and 23 requested no
delay in the effective date.

Of the 1368 comments recelved from vehicle manufacturers, 14
supported implementation of the standard as scheduled and 122
supported delay. The following major truck manufacturers opposed a
delay of the standard: International Harvester, Oshkosh Truck Corp.,
and Chrysler Corporation.

Of the 131 comments received from users of vehicles, 126 were for
delaying the effective date and 5 were not.

Of the 31 commeants received from nonindustry organizations or
members of the public, 23 were opposed to any delay and 8 were for at
least some delay In the effective date,

The majority of comments submitted in response to the NPRM were prepared
on short notice and many of the manufacturers stated that they were unable to
offer specific data because the time allowed for comment was too short.

The NHTSA also issued an amendment to the standard on December 31, 1974,
That amendment adopted the changes proposed on November 11, 1974, for
categorles of speclalized trailers, established a new test categcry for highly

specialized tractor-trailer vehicle combinations, such as auto transporters, and
temporarily reduced the brake retardation eriteria for tratlers until September 1,
1976, The NHTSA also modified the definition of the specialized tractor-trailers in
res&onse to comments from manufacturers and users of auto transporters and the
TTMA,

System Rellabhiity

On August 7, 1974, the NHTSA sent each major manufacturer of antilock
brake systems a letter which requested information regarding production readiness
and capaeltf. and systera rellability, All of the manufacturers responded with
proprictary information which was not meade available to the gublie,

An independent evaluation of the reliability data was also performed by the
Office of the Secretary of Transportation, In a memorandum to the Acting
Assistant Secretary for Systems Development and Technology, dated January 2,
1875, the staff analyst stated:

I completed this summary with a f2eling of confidence with respeat to most
of the available systems, and minor concern with respect to others. The
marriages of the rolatively well-proven antilock brake system with the fleet
tested trailers should wear well in service provided the maintenance is good.

B IR AT R S AP MR W —— h0; e G Triaes b ok M




-29-

The reliability problems are going to be encountered by the many small
trailer manufacturers whose trailers are mated with the antilock systems
that have not had comprehensive tesi prograins conducted on their hardware.
These trailer manufacturers were too smalt to finance fleet testing or have
no facilities for laboratory or proving ground tests. Judging from the docket
responses their primary concern about antilock Is their lack of familiarity and
experience with them. These manufacturers sre going to have both
Installation and maintenance problems affecting reliability, Postponing the
standard on their behalf would probably not solve this potential problem.

While it would appear that certain manufacturers could definitely benefit
from additional homework, 1 saw no evidence in the overall status of braking
system reliability that would justify a further delay in PMVSS 121,

A review of the submissions by ali manufacturers of antilock systems in
response to Notice 8 19/ reveils no tendency to ask for a delay by any of
them, except for. . . where their campaign for delay of all standards for at
least 3 years prevails as a matter of corporate policy.

It is my conclusion that antilock braking system reliability is about as good as
can be expected without the benefit of full service experience.

Cost-Benefit Analysis of FMVSS 121

The earliest cost-benefit analyses performed for PMVSS 121 were a "rough"
economic analysis of the standard drafted in 1971 and a benefit analysis prepared
in 1972, These two analyses were also the only cost-benefit studies completed by
the NHTSA before the standard's implementation. The sources of aceldent data
used by the NHTSA were published reports of the Bureau of Motor Carrler Safety
(BMCS) for the year 1969. These analyses were subsequently referred to as the
NHTSA "in house™ study for cost-benefit.

On April 28, 1975, the NHTSA completed a working draft economie analysis
of the impact of FMVSS 121 entitled "A ‘Quick-Look' Evaluation™ and placed it in
the publie docket on October 24, 1975. This docurnent was designed as a first step
in the evaluation of FMVSS 121, The benefit estimates were based on 1972 BMCS
accident data and the cost estitnates on data "from representative high volume
manufacturers.,"  The cost figures included the full profit margins for
manufacturers and dealers.

The "Quick-Look™ Evaluation was performed at the urging of the Council on
Wage and Price Stabllity (CWPS). CWPS is an independent government ageney
which was formed on August 24, 1974, and was charged with Intervening In
rulemaking proceedings before other government agencies in order to present its
views on inflationary impact, CWPS became Interested in FPMVSS 121 because of
an open letter to the President of the United States which appeared in the
Washington Post on Nov:mber 26, 1974, The letter was placed by the Breeze
Corporations, Ine. of Union, New Jersey, and complained about the criterfa of
FMVSS 121,

197 Tssued by the NHTSA as an NPRM on December 16, 1974.
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CWPS reviewed the snalyses that the NHTSA performed for PMVSS 121 and
at a NHTSA public meeting on October 30, 1975 summarized its findings as follows:

. . . A meeting with NHTSA officials revealed that the NHTSA had
conducted an analysis of the standard's likely economic effects. We
requested that we be supplied with a copy of this analysis and were, but were
told that it was an in-house study and that we shou:id not reveal its existence.
For this reason, we did not refer to this analysis in the Couneil's public
filing of December 26, but we did state that sgency analyses in general
should be made part of the public record and we urged the NHTSA to delay
implementation pending a detailed study of its economie impact.

L N B

. . .Thereafter, the NHTSA decided to proceed with the implementation
of the standard on January 1st and did not respond to our request for public

disclosure.
t &%

As a result of our discussions and the chjections we raised, the NHTSA
agreed to perforin a more coimplete economie analysis of the likely effects of
the standard, including the indirect costs assoclated with the standard which
in the original analysis were largely ignored.

The outcome was the so-called "quick look" study which was submitted
on a confidential basis to the Council in May and which wes released earlier
this month. This analysis was reviewed by the Council's staff,

This quick look study contained fer better cost analysis than the
previous study. Indeed we no longer disagreed much on the cost side.
However, we still found the NHTSA's analysis deficlent Insofar as the
level of benefits wes concerned. . ..

The CWPS ecriticism of the NHTSA "in-house" study centered around its
failure to adequately address such indireet costs of the standard as loss of revenue
because of vehicle equipment weight increases (and consequently lower cargo
capacily) to meet equipment requirements of the standard and Increased
malntenance costs. CWPS criticized the benefit analysis for overestimating the
benefits and combining buses and trucks under a single accident rate, CWPS
recalculated the cost-benefit ratios arrived at by the NHTSA, groducing lower
ratios.

The CWPS review of the "Quick-Look” Evaluation resulted in three main
eritlelsms:

1) That the underlying data used consisted of aceldent summaries — not the
actual files — which led to overestimation of the benefits. This was compounded
by a two stage extrapolation of the relatively small sample, thereby magnifying
any errois in the evaluation of the sample;
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2) that the NHTSA hud made no attempt to separate the effects of various
subcomponents of the standard. This was considered necessary because of the
controversy surrounding antiloek devices; and

3) that the analysis was not separated for buses, integral trucks, and multi-
unit trucks, The CWPS believed that economiecally, u strong case could be made
for buses, but that the c# se for multi-unit trucks and especlally integral trucks was
very weak.

January 1975 to March 1976

During the initial period after the effective date of the standard, the NHTSA
responded to several petitions and initiated a number of NPRM's and amendments,
The following i3 & synonsis of those Notices:

o January 10, 1975 — The NHTSA amended the emergency brake system
requirements, eflective Scptember 1, 1876. This amendment responded
to a December 1972 ATA petition which was the subject of an NPRM in
June 1973 and mentioned again in January 1974. The amendment
deleted the emergency brake option, which for trucks and buses
permitted automatic application of parking brakes.

Jonuary 23, 1975 — The NHTSA proposed an exemption for & category
of oversized and construction vehicles, expanding the proposal of
November 11, 1974.

Februavy 28, 1978 -- the NHTSA amended the standard to exempt
oversized and construction vehicles, The definition of these vehicles
was modified and included vehicles which wers not designed to carry
pas:;argers or cargo and were incapable of reaching highway speeds (45
mph).

March 14, 1975 -- The NHTSA responded to a number of petitions for
reconsideration of the requirements of the standard related to stopping
distances and brake retardation forces. All of these petitions were
denied with the exception of one applicable to "on/off" highway
vehleles,

March 20, 1975 — The NHTSA proposed an exemption from the
emergency and parking brake requirements, until January 1, 1976, for
agricultural commodity trailers,

%egil 29, 1975 — The NHTSA issued an NPRM proposing criteria for
te'ﬁﬂﬁ‘hg the conditions under which a truck assembled by combining
new and used components may be considered "new" for the purposes of

the motor vehicle safety standards,

_M_g{ 12, 1875 -~ The NHTSA responded to three petitions for reconsid-
eration of the effective dates of the standard. These petitions were
denicd with the exception that the effective date for firefighting
apparatus was amended to March 1, 1976.
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June 8, 1975 — The NHTSA, in response to a number of petitions from
manuf&'cturers, proposed Increasing the stopping distance requirements
for dry pavement testing until January 1, 1978; increasing brake sctua-
tion times; and excluding certain trailers and vehlcles from the
standard.

-
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June 25, 1975 — The NHTSA annotnced it would not amend the
standard for agricultural commodity trailers as earlier proposed.

July 23, 1975 — The NHTSA, in response to six petitions, modified the
emergency brake amendment of January 10, 1975. This modification
withdrew a test requirement for a minimum number of applications and
r1oases that was to become effective on September 1, 1976.

August 25, 1978 — The NHTSA amended the standard to temporarily
increase the stopping distances on a dry surface until January 1, 1978.
The amendment increased the temporary stopping distances which were
to be effective until September 1, 1975. The amendment also adopted
the proposed changes In brake actuation times and exempted certain
speclalized trailers and other vehicles.

September 16, 1975 — The NHTSA announced a public meeting on
FNS'VFS 121 to be held October 29-31, 1875. The Notice referred to
reports of improperly operating brake systems, increased raintenance
costs, the potential problem of radio transmission interference, and
possible unsafe braking performance. The purpose of the meeting was
to gather information from the public on field experience and to assess
the effectiveness of FMVSS 121.

September 24, 1875 — The NHTSA proposed to modify the method of
determining the skid number of a surface and to make corresponding
changes to the skid numbers used in various braking standards.

October 16, 1975 — The NHTSA adopted criterla for determining the
cablilty

app of FMVSS 121 and other safety standard: to trucks
assembled with a combination of new and used components. The Notice
stated that:

Standard No, 121, Air Brake Systems, has heightened
the importance of the question of what cunstitutes a
new vehiale, since bringing vehicles with pre-121 axles
into conformity with the standard appears to be eco-
nomically impracticable.

Outober 29-31, 1975 -- The NHTSA held a public hearing. See separate
section,

November 11, 1975 — The NHTSA proposr< suspending the stopping
distance requirement without wheel lockup for vuses until January 1, 1977,
The proposal was in response to information gathered at the October
29-31, 1975, public meeting.
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November 28, 1975 — The NHTSA amended the standard to change the
emergency and parking brake requirements for a redefined group of
agricultural commeodity trailers until March 1, 1976,

December 1, 1975 — The NHTSA, in response to numerous comments
and petitions, proposed to restructure the format of the standard,
established new standardized brake controls, and inade other modiftca-
tions. Many of the changes had been requested by the California
Highway Patrol, ATA, and others.

December 9, 1975 — The NHTSA proposed a definition of when a rebuilt
traller would be considered a new vehicle.

December 17, 1975 — The NHTSA proposed establishing less stringent
permanent stopping distances, brake retardation forces, and modified
recovery and timing requirements. The proposed stopping distances
req;nired a loaded vehicle to stop in 293 feet from 60 mph on a dry
surface,

January 6, 1976 — The NHTSA amended the standard by suspending the
service brake stopping distance requirement for buses until January 1,
1977.

January 7, 1976 — The NHTSA proposed extending the exemption for
agricultural commodity trailers from hlareh 1, 1978, to June 30, 1876.

February 20, 1976 — The NHTSA amended the standard for agricultural
commodity trailers as proposed on January 7, 1976,

Februar 26, 1976 — The NHTSA amended the standard as proposed on

ecember l%, 1975. This amendment wss published on March 1, 1976,
and became known as "Notlee 7." The preamble of the Notlee
presented a condensed history of the standard and referenced numerous
research documents and publications in support of the various sspects
of the regulation. The amendment resulted from the NPRM, comments
made at the October 29-31, 1975, pudblic meeting, field experience
information collected by the NHTSA, and petitions from Freightliner
Corporation, Paccar Corporation, White Motor Cotporation, and the
ATA. This amendment established a 293-foot stopping distance from 69
mph on dry pavement,

October 29-31, 1975, Publie Meeting

A public meeting on FMVSS 121 was held on October 28, 30, and 31, 1875, in
Washington, D.C. The Administrator of the NHTSA chaired the raajority of the
meeting. The meeting covered the history of the implementation of FMVSS 121
and the experiences of manufacturers and users of PMVSS 121-equipped vehieles,
Representatives of 37 organizations made statements at the meeting.

This meeting has been deseribed by the NHTSA staff as significant because it
focused on the most recent problems with FMVSS 121 and provided the NHTSA
with a consolidated record upon which the It could base modifications of the
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standard. Statements from many of the parties affected by the standard covered
the following topies:
0 The costs of complying with the standard.

0 The technical problems experienced with antilock devices, especially
the Rockwell system on buses.

Rockwell's assessment of when the problems with their system could be
corrected.

The effects of radio frequency interference,
The torque requirements {cr front axles and sugzested revisions.
Accident rates before and after implementation of the standard.
Recall campaigns on FMVSS 121 systems.

0 Maintenance aspects of brake systeins,

0 The economic impset of the standard.

Throughout the discussions commenters with opposing points of view on each
issue were invited to question those malting statements, At the end of the meeting

the NHTSA commented that the record of the meeting would be reviewed by the
agency end appropriate revisions of the standard would be proposed In the near
future,

Paccar, Inc. (et al.) vs, the NHTSA

On January 3, 1975, Pacear, Inc. 20/ filed a petition for review of FMVSS 121
with the United States Court of Appeals for the Ninth Cireuit. The petition
requested that the court set aside all portions of FMVSS 121. Additionally, on
January 17, 1975, Paccar, Inc. petitioned the court to suspend, or stay, the
enforcement of FMYSS 121 pending review of the issue. On February 10, 1975, the
court denied the motion for & stay of the standard and agreed to review the case,

Similar court petitions were: filed by the Truck Equipment & Body Distribu-
tors Assoctation (TEBDA) and ATA. The three review proceedings were
consolidated into one case befor2 the Court of Appeals for the Ninth Circuit on
October 15, 1975, ‘

When the oral arguments were presented on January 16, 1976, the court
announced that it was going to :tay FMVSS 121 for a minimum of 60 days. The
government appealed to the Supreme Court to reverse that suspension and Supreme
Court Justice Rehnquist did so on Jenuary 30, 1976.

The April 29, 1976, "Orde- Setting the Record and the Issues" filed before the
court listi:d the following issues:

20/Paccar, Inc, is a holding company for two vehicle manufacturers, Peterbilt and
Kenworth.
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Whether in promulgating MVSS 121 NHTSA complied with its
Statutory duty to considcr relevant avallable motor vehicle safety
data, including the results of research, development, testing and
evaluation actlvities (15 U.S.C. 1392(fX1)).

Whether MVSS 121 fulfills the statutory requirement of meeting
the need for motor vehicle safety (15 U.S.C 1392(a)).

Whether MVSS 121 establishes performance, rather than design,
requirements,

Whether MVSS 121 fulfills the statutory requirement of practie-
ability (15 U.8.C 1392(a)).

Whether MVSS 121 fulfills the statutory requirement of being
stated in objective terms (id.).

Whether the NHTSA's promulgetion of MVSS 121 was arbitrary,
capricious, or an abuse of discretion,

Listed under the section, "Admitted Facts," the following were some of the
facts not contested by any of the pe -ties involved in the case:

o

Except for testing described in the Murphy Report-z—l-/ the NHTSA
did not conduct any reliability testing of vehicles with S$S-121
components prior to the effective dates of 85-121.

There have been 9 safaty-related defect reports made to the
NHTSA involving antilock systems,

There are vehicles, not equipped with $S-121 equipment, which
can meet the stopping distance requirements of $§-121.

Load proportioning devices do not eliminate all lockup of wheels
under all circumstances.

The practicableness requirement of the Safety Act includes
economie reasonableness,

The NHTSA has not yet begun testing of vehicles for compliance
with 88-121,

Paccar and ATA contended that the following additiona) issues applied:

I.  Whether the NHTSA has & statutory duty to collect data to determine
whether pre S$8-121 afrbrakes are unsafe; whether the NHTSA has
fulfilled such duty; and if the NHTSA has not fulfilled such a duty
whether 5S-121 is invalidated for that reason,

217 R.W. Murphey, et.al., "Bus, Truck...." op, cit.
4, op. cit,
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Whether the NHTSA has a statutory Guty to conduet research, develop-
ment and testing to insure that brake systems required by $S8-121 are
reliable and safe; whether the NHTSA has fulfilled such a duty; and if
the NHTSA has not fulfilled such a duty whether S8-121 is invalid for
that reason,

Highway Safetv Research Institute
Fleet Aceldenl Evaluatior. of FAVSS 121

In late 1975, the Highway Safety Research Institute (HSRI) of the University
of Michigan began an NH1'SA-sponsored, 30-month contract to evaluate the safety
impact of FMVSS 121, The main objective of the study was to collect exposure
data such as the total mileage and aceldent data for ttucks manufactured before
and after the standard became effective, A secondary objective was to compare
the maintenance and operational experiences of the pre- and poststandard vehicles,

Data were obtained from three sourcess

1)  The records maintained by a nationally representative sample of vehicle
owners and operators,

2)  BMCS accident cdata submitted by motor carriers who had operating
authority from the Interstate Commerce Commission,

3) The NHTSA Fatal Accident Reporting System (FARS) supplemented by
data from telephone interviews.

The sample covered small, medium, end large for-hire and private fleets and
a variety of vehicles including straight trucks, tracters, and school buses. The
sample was split between prestandard vehicles (1,492 vehlcles) and poststandard
vehicles (1,685 vehicles). To account for any bias that might be introduced by
vehicle age, the prestandard vehicles were restricted to 1974 model (or newer)
vehicles, Quarterly visits to cach fleet were made to collect data on nileage
readings, brake system maintenance, and accidents,

1976 House Subcommittee Hearings on FMVSS 121

In March 1976, the Subcommittee on Consumer Protection and Finance of the
House Commiltee on Interstate and Foreign Commerce conducted 2 days of
hearings on FMVS3 121, At these hearings antilock manufacturers reported that
their watranty experience with antilock systems was extremely satisfactory and
the International Brotherhood of Teamsters ¢gave its endorsement of the standsrd.

In its official oversight report the House Committee indicated its approval of
FMVS3 121 and observed that the "lengthy rulemaking process for this standard
provided manufacturers, users, and the public ample opportunity to express views
to the agency which, in turn, made considerable efforts to accommodate the
manufacturers' difficulties during the production process," The Committe found
that "the start-up problems" common to every new standard "have been largely
resolved,"” and that the "basic objections to Standard 121, cost and reliability,
appear to have been worked out, particularly in view of the latest amendment tu
the standard, effective on February 26, 1976." Ti.e Committee concluded that
"Standard 121 should remain unchanged in order to reduce the human and economic
losses resulting from the hundreds of thousands of accidents involving air braked
motor vehicles which oceur cach vear,"
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NHTSA Extensions of Exemptions to the Standard

On May 13, 1976, the NHTSA proposed to extend the temporary suspension of
service brake stopping distance requirements for buses from January 1, 1977, to
September 1, 1977. The NHTSA restated that it would continue to monitor field
evaluations of antilock devices and indicated that production plans of Rockwell and
Motor Coach Industries had been reviewed. The NHTSA also stated that there
were current investigation programs by the industry underway and that there was
insufficient time to collect and analyze data before January 1, 1977. The comment
period closed on July 1, 1976.

On June 23, 1976, the NHTSA issued an amendment adopting the proposed
definitions of when a rebuilt trailer is considered to be a new vehicle.

On June 30, 1976, tte NHTSA issued an NPRM to extend the exemption from
brake requirements for agricultural commodity trailers until June 30, 1977. The
NPRM was in response to a petition from Titan Trailers Corporation and contained
a statement that the proposal would cause no adverse safety or economic impact.
The comment period closed on August 20, 1976.

Also on June 30, 1976, the NHTSA republished FMVSS 121 in its entirety
"hbecause the number and complexity of recent amendments to (FMVSS 121} may
have created confusion for some interested persons.”

On September 22, 1976, the NHTSA amended the standard by adopting the
extension for agricultural commodity trailers proposed on June 30, 1976.

On September 23, 1976, the NHTSA issued a Notice of Interpretation of the
"no wheel lockup" requirements on tandem axles, The Notice referred to test data
received from manufacturers indicating that one control tnodule on a tandem axle
would produce the same performances as individual modules for each axle. The
interpretation left the number of sensors and control modules up to the
manufacturer and allowed the current process of placing sensors only on that axle
which would lock up first,

On November 19, 1976, the NHTSA amended the standard by extending the
existing service brake stopping distance requirement for buses from January 1,
1977, to September 1, 1977,

NHTSA Testing of FMVSS 121 Vehicles

The NHTSA in response to questions raised about the standard, initiated a
testing program at the NHTSA Safety Research Laboratory. The testing was
conducted between June and December of 1975 and reported in August 1976. 22/
Three tractors and three trailers were tested to the vehicle test procedures in
FMVSS 1213 additionu] related straight-line braking maneuvers were also ineluded.
Two of the tractors and two trallers were equipped with produetion braking
systems designed to comply with FMVSS 121. The other tractor and traller were
equipped with pre-FMVSS 121 braking systems,

237 WAlr Braked Vehicle Performance: FMVYSS No. 121 Braking Systems versus
Pre-FMVSS No. 121 Braking Systems & Stabllity Augmentation Devices," NHTSA
Safety Research Laboratory, August 1876.
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Tests were also conducted to simulate emergency meneuvers and evaluate
the use of three stability augmentation devices, ineluding the Breeze Corporations,
Inc., antijackknifing device, In this portion of the program, four tractor-trailer
combination vehicles were tested in eight different maneuvers designed to simulate
on-highway emergency situations. The performance of vehicles equipped with
PMVSS 121 braking systems was compared to that of vehicles with pre-FMVSS 121
braail(lng svstems, In addition, the use of stability augmentation devices was
evaluated.

The conclusion of the test results was stated as follows:

For the conditions evaluated, data indicated that the FMVSS No. 121
systems provided superior braking performance to pre-FMVSS No. 121
systems and in addition that the use of the three stability augmentation
devices evaluated would not upgrade pre-FMVSS No. 121 system performance
to that of a RMVSS No. 121 system.

NTSB Highway Accldent Report — Seaitle, Washington

On December 4, 1876, an FMVSS 121-equipped tank truck pulling a pre-
PMVSS 121 full traller crashed in Seattle, Washington. The Safaty Board
investigated the accident 23/ and found that the trick's brakes were more
effective than the trailer's and that the truck's wheels had not locked while the
trailer’s had. This situation, while not directly causing the accident, led to the
trailer pushing the rear of the truck whieh contributed to the jackknifing of the
vehicle, The Safety Board #lso stated that the NHTSA U, . .tests of FMVSS-121

antilock brake systems have been limited, Tests were not extended to include the
type of combination vehicle involved in the Seattle, Washington, aceldent, nor to
all of the possible combinations of vehicles and brake systems that currently are
operated on the Natlon's highways." On September 24, 1876, the Safety Board
recommended that the NHTSA:

Test and resolve the apparent problem of operating any vehicle combination
over the full-speed range and road and weather conditions encountered in
normal operations if one of the units is equipped with (FMVSS 121) antilock
brake system and the other unit Is not.

Transportation Research and Marketing Studies

During 1976 and 1977, the NHTSA sponsored two studies to evaluate FMVSS
121. In December 1976, the final report of the first study, performed by
Transportation Research and Marketing (TRAM) of Salt Lake City, Utah, was
submittted. This study was designed to ", . .evaluate the experlence of the fleets
who acquired the new 121-equipped tractors and trailers during the past eighteen
months.t The study consisted of interviews and data requests from 60 fleets
throughout the country, predominantly selected as nfleets being the safest in the
land. . . .* ‘The final report indicated that fleets were experiencing problems with
the new systems in four generel areast Wiring, sensors, valves, and brake balance.

337 “Egghwa¥ Aceident Regorh Union Oil Company of California, Tank Truck and
?Txlln’l‘ra t;r verturn and Pire, Seattle, Washington, December 4, 1875." (NTSB-
HAR-76-1
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It also noted that some fleets were disconnecting the antilock systems, The report
contained the following recommendations:

1. Put a moratorium on all installations of 121 systems on trailing
units.

2. Require antiskid systems on the power axle of the tractor only,
but at the same time require the performance certification of the
pneumatic system before any further units can be buill with
antiskid systems on them.

Require procedures for balancing tractors to all trailers before
certifying production of further antiskid equipped units.

Establish a national data hot line to develop a source of
communications between users and knowledgeable staffs who can
help clean up the present problems.

Structure a permanent brake committee of industry personnel to
work with DOT to implement brake improvements as fast as
possible.

Do not lift the moratorium on 121-equipped trailers until the
majority of tractors in service are equipped with antiskid systems
on the drive axles and are designed to balance the total braking
system,

On July 31, 1977, TRAM submitted a second report, requestad by the NHTSA,
entitled, "A Case Study Report on Fourteen Pleets - FMVSS 121." The stated
objective of the study was:

to survey twelve of the fleets included in the HSRI studyzy to
determine the answers to three questions: (1) What proportion of units
equipped with 121 systems are running with the system disronnected or
inoperative? and, to extent possible, Why?; (2) What is the acecident
rate of poststandard vehicles as compared to prestundard vehicles?; and
(3) What information concerning operational status, or problems
associated with 121 braking systems is not getting recorded in fleet
maintenance records and/or is not being picked up by the University of
Michigan? Why?

The report did not specifically fulfill the stated objective but rathes
recounted the experiences of the 14 fleets in a narrative format. The findings
stated that all but four of the fleet operators found ", . .absolutely no discernible
difference in accident characteristics of prestandard and poststandard equipment.”

24/ Fleet Aceldent Bvaluation of PMVSS 121,
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There was "no consistent pattern for adjusting warranty data to cover the start-up
period of FMVSS 121., . "; "All fourteen flcels indicate an absence of disconruvets;
however, two of the three fleets where equipment was inspected had lights taped
over in the tractor™; and that, "there Is evidence of difficulty in getting adejuate
service on 121 brakes in the field. .. ."

The report concluded that "the indications are that tractor systems gre
getting better. Driver interviews show an increasing acceptance and reliance on
121 tractor systems. Trailer brakes are not getting better.”

Compliance Testing of the Standard

In late 1975, the NHTSA awarded & contract to Automotive Resesrch
Associates of San Antonio, Texas, to develop the procedures for compliance testing
of the standard. Actual compliance testing began in December 1976. This was
consistent with the stated philosophy of the NHTSA of not starting compliance
testing until all of the startup prodblems of these systems had been resolved. Along
those lines, the detailed laboratory procedures were not developed until the
standard had been finalized. These procedures, as developed by Automotive
Research Associates, supplemented the pr:. dures for testing contained in the
body of the standard.

NHTSA Exemptions from the Standard

On May 10, 1977, the NHTSA issued a Notice of Clarification concerning the
replacement of brake components. The NHTSA stated that the Notice 7 level of
performance represented the ". . . agency's view of the appropriate level of
orotection that should be provided . . ." and that a commerelal facllity that
"substituted components to meet that requirement, in place of ones designed to
meet the prior requirements, would not be in viclation of the law."

On May 20, 1977, the NHTSA proposed to extend incefinitely the exemption
for agricultural commodity trailers. The NPRM was in response to petitions for
extension of the temporary optional requirements which were in effeet until June
30, 1977. The comment period closed on June 20, 1977,

On June 7, 1977, the NHTSA amended the standard in response to petitions
for reconsideration, The amendment extended the existing suspension of the bus
service brake stopping distance requirements for 4 months and extended it 7
months for schoolbuses. The effective dates were January 1, 1978, for transit and
intercity buses and April 1, 1878, for schoolbuses.

On June 8, 1877, the NHTSA proposed to add vehicles to the category of
oversized and specialized vehlcles exempted from the standard; to extend the
temporary exclusion of heavy havler and auto transporter trailers until January 1,
1979; and to eliminate the "no wheel-lockup" requirement for specified trailers.
The ecomment period closed on July i1, 1977,

On June 27, 1977, the NIITSA amended the standard by extending indefinitely
the exemption for agricultural commodity trailers.

On August 16, 1977, the NHTSA further amended the standard adopting the
exemptions and extensions proposed in the Notlee issued on June 9, 1977.
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Safety
f recommendations to the Secretary of
Transportation concerning FMVYSS 121, Specifically, on Mareh 24, 1977, the
subcommittees recommended that FMVSS 121 requirements remain in effeet and
that BMCS should require carriers, effective January 1, 1978, to increase
preventive malntﬁnancehonsslhzme "systems. "I‘hey stated thial, "o &t‘he
Subcommittees bellave FMV 121 offers outstanding vehiele handling and bra
safety concepts which should not be abandoned at this Tme."  The sukommltt?gg
also recommended a continuation of the exemption of buses from service brake
stopping distance requirements until January 1, 1978,

On September 20, 1977 1opted a resolution for deferral
of the "no dard until antilock devices were
ng. The resolution called

in testing the systems on
large &nd small fleets,

On September 22, 1977, a mail ballot was sent to the subcommittee members
which resulted in setting aside the resolution of September 20, 1977. The mail
ballot referred to "potential disruption” that implementation of the
would create,

HSRI Prellminaglr_ Pindings -

“October 1077

In October 1977, the NHTSA published an interim report of the HSRI contract
study, "Fleet Accident Evaluation of FMVSS 121" which covered the first half of
the study period, calendar yesr 1978, The preliminary results showed "a slightly
lower rate of accldent involvements, on a per mile basis, for the 121-equipped
vehicles, along with substantially more frequent maintenance, " 25/

Tnat report contained a caveal that the results were very preliminary in
nature, that data were stili being collected, and that no firm conelusicns enuld be
drawn from the findings. On the subject of exposure, the findings indicated a
significant difference ", , between the pre and poststandard vehieles in terms
owners, types of vehicles, and usage." This difference in the composition of fleets
was considered Important because it had a direot bearing on the comparison of
accident rates of the different categories of vehjeles,

25/ Renneth 1., Ga_mBBeﬂT"Prellm!mry Findings on the Fleet Aceident Evalustion
377Federal Safety Standard 121," HSR] Research Review, September-October,
1871,
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The accident rate findings were based on 263 accidents, of which only 84
involved straight trucks or schoolbuses. The results indicated that tractor
accidents decreased 4 percent; straight truck aceidents, 21 pereent; and schooltus
accidents, 59 percent, The overall rate of accident involvement for poststandard
vehicles decreased 19 percent, The report also stressed that it was just as likely
that there were no actusl differences in the accldent rates of pre~ and poststan-
dard vehicles and that the findings were too preliminary to justify conclusions,

The study compared maintenance rates for pre- and poststandard vehicles,
The finiings suggested that the interval between required maintenance (vice
preventive maintenance) generally decreased for poststandard vehicles. The report
noted that the maintenance interval on antilock components was only about 20,000
miles,

The teport also indicated that the study's fleet monitoring program was belng
expanded to include data collection on post-Notice 7 vehicles since "many of the
criticisms of the early 121 vehicles were addressed with the Notice 7 modifica-
tions."

California Highway Patro} Study of 121- Equipped Vehiales

On October 28, 1977, the California Highway Patrol (CHP) released a "Study
of 121-Equipped Vehicles." The study wes based on a compsrative analysis of
vehicle inspection forins for 1,000 combination vehicles in which at least one
vehicle was equipped with FMV3S 121 brakes, and 433 pre-FMVSS 121 combination
vehiele inspection farms which were selected randomly. The inspections of the
FMVSS 121 vehicles had been performed between July 1, 1977, and August 3},
1977. The inspection reports were separated into three categories (pre-FMVSS 121
combination, intermixed combination, and post-FMVSS 121 combination). The CHP
compared the vehicle defects which had been reported. The comparison showed
thats

1) Pre-FMVSS 121 vehicles had higher percentages of defects in such areas
as leaks, defective valves, and "other" brake deficiencies such as oil on
breke linings. The CHP belleved that these higher percentages were
caused by the age of the vehicles.

Post-FMVSS 121 vehicles had a higher percentage of defects, CHP
belleved that this finding was related to the fact that PMVSS 121
required more equipment components than weie previously required.

The intermixed combinations had a very high percentage (22 percent) of
vehicles with brakes so far out of adjustment that they were unfit for
highway operation. In comparison, 9 percent of the pre-FMVSS 121
vehicles and 17 percent of the FMVSS 121 vechicles were in this
categoty, The CHP stated, "The 17 percent figure represents our
future, since all vehicles in the future will be 121-equipped. . . ."




-43-

4) The study also stressed that the inspections included out-of-State

vehicles, and therefore the results applied nationwide and not just to
California.

NHTSA Task Force Evaluation of the Standard

In April 1977, the NHTSA formed a task force which Issued a "Technical
Assessment of FMVSS 121-Air Brake Systems.” The task force had members from
the NHTSA both those familiar with the development of FMVSS 121 and those who
were not, and one representative of BMCS. The BMCS task force representative
stated, however, that he was not included in the meetings of the task force and did
not see the final report until after it had been released. The task force analyzed
many reports on the effectiveness of PMVSS 121, visited fleets that complained
about antilock or other parts of the standard, conducted 500 courtesy inspections
of FMVSS 121-equipped vehicles along with BMCS personnel, reviewed accident
reports, obtained and analyzed warranty data from manufacturers, and developed
studies of driver and mechanie training.

The final report of the task force, issued on February 24, 1978, covered five
broad topies: The safety impact of the standard, fnoperable systems, reliability,
defects, and the compatability of pre- and poststandard vehlicles.

Duting the safety impact evaluation, the following were considered:
o  The preliminary findings of the HSRI Fleet Accident Eveluation study.

o A review of five mass data bases (FARS, BMCS, Texas, North Carolins,
and New York) which indicated a lower proportion of jackknifing
accidents for poststandard vehicles.

The results of the Burlington Fleet Services Sludyﬁ’ which showed a
higher accldent rate for pre-FMVSS 121 vehicles.

The findings of the CHP Report on the Analysis of BMCS data. The
task force differed with the report,

Telephone contacts and visits with some Insurance comnpanies. These
indicated no known accldents directly assoclated with antilock devices.

A complaint by Wilson Preight Company about a dramatie inerease in
accident rates for thelr FMVSS 121-equipped tractors, The task force
analysis concluded that the accident rates over the previous 17 months
were virtually identical to those for the pre-FMVSS 121 vehicles and
that any differences between the rates were not "large enough to be
statistically significant.”

A report by T.LM.E. - D.C. that reported "s.¢nificant rectiotions of
accidents" for vehieles equipped to meat FMYES i1,

38/ This NHTSA-funded contract compared maintenance costs and accldent data
Tor fleets throughout the United States,




TRAM Surveys.

An ATA survey conducted in September and October, 1977, The task
force concluded that it was a nonrepresentative survey to gather data
concerning operating, maintenance, reliability, and repalr experiences
with antilock devices. No statistical accident data were included in the
survey.

The task force determined that a Private 'Truck Council of America,
Ine. Survey had not provided sufficient data to suppoit any conclusions.

An NHTSA - BMCS Driver Survey. Based on 5§00 truck inspections aud
interviews, the task force reported that 100 drivers stated that they
believed that antilock brakes had saved them from an accident; whereas
onl;; 2 drivers believed antilock may have contributed In some way to an
accident,

The task force report also stated that the NHTSA had acquired
information on every accident in which an FMVSS 121 hardware fallure or
operating characteristic was alleged to have contributed to the gceldent. "To
date, there nave been no serious or fatal accidents which have factual
supporting evidence indicating FMVSS 121 involvement." The task force had
compiled summaries of 31 aceidents for which FMVYSS 121 hed been alleged to
be & causal factor. The summaries gave basic descriptions of the accidents,
the allegations, and the findings of the investigations.

The task force report's analysis of \he safety impact of FMVSS 121 stated:

There was & need for the standard when it was issued; there s still a
needl

FMVSS 121 has resulted in an observed decrease In the accldent rates
for 121 vehicles a8 compared to the non-121 vehicles. We believe the
HSRI study provides the bes. messure of this difference, but the
observed 19 perecent reduction in accldent rates is not statistically
significant.

Any improvement that is cbserved under-estimates the full E‘gtential
effect of the standard, as large but unknown proporticns of tractors an
trailers (perhaps on the order of 40 percent and 65 percent) have the
antilock portion of the 121 brakes inoperable,

We expect the standard to reduce the severity of accidents as well as to
decreasa the likelihood of an aceldent, With the limited amount of data
available we cannot detect this effect, even though shorter stopping
distances sheuld be producing It. Unfortunately, it will grobably take
enother year o two before the severlty reducing effect of the standard
can be measured,
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With the exception of a report from Wilson Freight, we find no
substantial body of data that indicates that 121 trucks are less safe
than non-121 trucks,

The task force's evaluation of antilock systems which were inoperable was
based on the joint NHTSA-BMCS inspections. The task fcrce stated that:

o 64 percent of the power units were definitely operable, § percent were
definitely inoperable, and 30 percent were unknown,

35 percent of the trailers were definitely operatle, 45 percent were
definitely inoperable, and 20 percent were unknown.

The task force based its evaluation of reliability on the available studies and
surveys, and stated that antilock devices were becoming more reliable; the major
components were already very reliable; and the weak points (wires and connectors)
would only become more relisble if the requirement for such devices were
perceived by the industry as belng a long-term one,

The task force evaluated the defect campaigns for FMVSS 121 brake systems
and the following summarization was contained in the report:

To date no truck or tractor-trailer accidents have been determined to have
been caused by an antilock system defect. Early In the effective period of
FMVSS No. 121 about twenty accidents involving buses were determined to
have been caused by defective antilock systems. None of these was a serlous
accident,
¢t ¢ &8

Antilock system defects are known to have resulted in sbout tweaty minor
accldents, all on buses in 1975.

The defects experience of antilock systems is not as serious as i3 often
implied. Less than 4 percent of 121-equipped vehicles have been recalied for
brake defects, as opposed to ¢./er 15 percent of the passenger cars built
during the same period.
3 6 ¢

Since the introduction of the standard, 28,878 121-equipped vehicles have
been recalled for safety-related defects. Of those, 24,459 were for antilock
systems defects. In addition, 118,313 equipr ont supplier components have
been recalled.

The number of components actually defective is typically less than one fourth
of those recalled.

The effectiveness of NHTSA's defect recall program for trucks depends on
communieations from drivers and fleel owners, as well as from
manufacturers who are legally required to report known defects,




i

"3:,,.-:.:."4‘ SRR —-——_-—-;

B e A e e Y e e S e e A
- gac A

- . - ‘~\-

~46-

The task force report also contained an evaluation of testing done by the
NHTSA Safety Research Laboratory concerning the compatibility of pre- and
posistandard vehicles used in combination. The testing was done at the request of
the Safety Board and other interested parties. Some of the conclusions listed by
the task force were: -

(1) ‘The most unstable of all combinations tested were those of an all pre-
121 configuration with no front brakes on the tractor or truck. Such
combinations are very prone to jackknifing.

(2) The most stable combinations tested were those of the all FAMVSS No.
121 configuration. In addition, these combinations stopped In zignifi-
cantly shotter distances than the all Pre-FMVSS No. 121 configurations.

Antilock installed on the front axles of FMVSS No. 121 tractors and
trucks improves the overall control of the combination in panie (full
treadle) applications since it prevents the front wheels from locking and
allows the vehicle to be steered. In modulated brake applications,
however, drivers found it relatively easy [to] keep the front wheels
from locking when antilock was turned off.

With one exception, mixed combinations of FMVSS No. 121 and Pre-
FMVSS No. 121 equipped vehicles out-performed all Pre-FMVSS No,
121 combinations in terms of stabllity and stopping dist. .ce, When
operating with FMVSS No. 121 equipped power units the tendency to
jackknife was reduced and with FMVSS No. 121 equipped trailers,
trailer swing is minimized,

Public Meetings and Hearings on FMVSS 121-
Pecember 19

On December 1, 1377, the NHTSA announced a public meeting for December
15, 1977, to discuss the safety and operational performance of trucks, buses, and
trailers designed to meet the requirements of FMVSS 121. The NHTSA stated that
the following major issues would be discussed:

(1) Whether the anticipated benefits of antilock instal-
lation have materialized;

(2) Whether the requitement for no - lockup
performance Is resulting in safety-related defects and acei-
dents because of the malfunction of antilock systems
installed in compliance with the standard;

(3) Whether some or all of the commerclally available
antilock designs require inordinate purchase and mainten-
ance costs that make further installation unjustified, despite
theoretical or actual benefits of no lockup perfori “nce;

(4) Whether a reliable antilock system can be manu-
factured and maintained at a reasonable cost, and whether a
motor vehicle safety standard can be written to require that
type of performance;
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(5) Whether truck operators have utilized their full
resources and capabilities to properly effectuate the
standard;

(6) Whether some manufacturers' antilock systems
offer better reliability and durability than those of other
manmifacturers;

(7) Whether the Agenay should take sny action with
tegard to the no lockup provision of the standardy based on
viperience with the standard to date;

(8) Whether special .est program of conforming
vehicles should be developed, with or without the
involvement ¢* the Department of Transportation, to
provide additional data on antilock system operation.

On December 6 and 7, 1977, the Subcommittee
and the Distriet of Columbia of the
held hearings on F
was reviewed, wi
to schoolbuses,

A former Adm!nistrator of the NHTSA, John Snow, recounted the efforts of
the agency to evaluate the effectiveness of the standard from July 1976 to Mareh
1977,

The NHTSA Administrator, Joan Claybrook, described the ohgoing activities
of the NHTSA to evaluate the standard (HSRI study); indicated that a task force
was doing an internal evaluation of the technical issues of FMVSS 121; described
the coordination efforts of the NHTSA and BMCS concerning the enforcement of
the standard; and mentioned the scheduled December 15, 1971, public meeting,
The Administrator indicated that meny of the issues of FMVSS 121 were still
unresolved such gs schoolbuses, and that steps were being taken to resolve those
issues as soon as practicable,

The Acting Chairman of the Safety Board, Kay Bailey, testified on past
Safety Board positions on truck braking, the concerns about combination vehicle
compatibility, and suggested the use of the General Services Administration to
perform fleet testing of advanced safety equipment,

Testimony was also presented by Transportation Research and Marketing,
Amerlcan Publie Transit Assoclation, California Highway Patrol, International
Brotherhood of Teamsters, United Parcel Setvice, American Trueking
Associations, Ine., Wilson Freight Co., Consolidated Freightways, Roadway
Express, Private Truck Council of America, General Motors Corp., Eaton Corp.,
B.F. Goodrich, Berg Manufacturing Corp., Bendix Corp., Wagner Electric Corp.,
Breeze Corporations, Professional Drivers Couneil on Safety and Health, and the
Nationat Sehool Transportation Association,

The subcommittee made the following recommendations to the Secretary of
Transportation:




Regarding schoolt uses:
"1. Continue the exemption for school buses,

"2. Undertake thorough, supervised, on the road tests of 121 equip-
ment in trucks before reimposing the standard.”

Consider exempting trailers from the "no lockup" provisions of the
Standard.

Beyond the immediate questions about the safety of 121 computers and
thelr application to buses is concern over the governmental process by
which safety standards are adopted and administered. The subcommit-
tee belleves that before any new standard is promulgated by NHTSA,
there should be agreement within DOT that it will be enforced, NHTSA
and BMCS appear now to pe working together on 121, i
government to permit agencies independently to carry on contrary
policies, In the case of 121, the lack of enforcement by BMCS was
interpreted hy many truckirg companies as implicit confirmation of the
contention that the computers were impractical and difficult to malin-
tain and should be disconnected,

Administrative action should be taken within DOT to assure
coordination and coneerted action on standards that are promulgated.
Additionally, DOT should undertake to establish its own testing facili-
ties to sssure the data independent of manufacturers' certification is
available before a decision is Mmade to mandate particular equipment for
use on the nation's highways,

Laboratory,
combined much t government already does in the field of
aviation, it seems conclusive, safety equipment is not
mandated for airplanes unless thoroughly tested and proven in labora-
tory and in actual flight conditions

These are the major lessons to be derived from the 121 contro-
versy, and the subcommittee earnestly believes DOT should take action
to implement them.

On December 15, 1977, the NHTSA held a public meeting in Washington,
D.C., to review the issues of FMVSS 121, Truck manufacturers reported that the
antilock devices cost them from $120 to $180 per axle. Truck operators reported
costs of $460 for a two-axle tractor and $695 for a three-axle tractor. Truek
menufacturers Indicated that warranty costs for maintaining the systems were
significantly higher during the startup phase of the standard's Implementation but
that the costs were generally loveling out,

The HSRI presented preliminary findings that brake system maintenance was
required 30 percent more frequently on tractors but that antilock components did
not contribute heavily to that figure. Both HSR] and Burlington Fleet Secvice

for the FMVSS 121-equipped vehieles, However,
e rates appeared to be lower, Conflicting reports
'ating to thelr aceldent experiences with pre- and

poststandard vehicles. Defect histories of truck operators, antilock manufaceturers,
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and truck manufacturers were presentcd and compared.
The following recommendations were made:

0 The ATA recommended that the NHTSA: (1) Remove the "no wheel-
lock up" provision of the standard; (2) convene a knowledgeable
technical group composed of vehicle manufacturers, users, and the
NHTSA to work out the details of a large cooperative test program to
fully evaluate the benefits, fail-safe characteristics, reliability, and
preblems of the antilock system; (3) utilize the expertise of the same
technical group to establish a means of providing information for users
experlencing FMVSS 121 problems of all types, provide guidance to the
NHTSA in the revision of other problem areas of the standard, and
provide guidance to the NHTSA in the formulation of any future brake
standards; (4) uon completion of a successful test program and a
coiifidence level of antilock reliability, phase antilock back into the
standard siarting with the rear drive axles of trucks and tractors.

International Hatvester strongly urged that the "no lockup” requirement
be revoked. Ford saw no strong evidence for the proposition that the
standard is good or bad, and would therefore leave it as is, Ford
belleved that antilock can contribute to safe stopping of a vehicle with
less reliance on driver skill, Ford believed it would be prudent to delay
re-implementation of the "no lackup™ provision for s2hool- buses, and a
front wheel limiting valve should be reinstituted. General Motors
requested continuation with no changes. White Motors preferred no
changes,

APTA asked for a comprehensive test program before the requirements
were relmplemented for transit buses,

Wagner Eleetric Corporation advocated retention of the "no wheel
lockup” requirement. Bendix also suggested retention, without extend-
ing the requirements to any new vehicle classes. B.F. Goodrich, Berg,
and Kelsey-Hayes also advocated retention of the standard in its
present form,

NHTSA Notices to Modify the Standard

On December 14, 1977, the NHTSA issued a Notice of Interpretation of the
requirement that an air reservoir "withstand" specified pressures. The NHTSA
gave a technical Interpretation of the meaning of the viord "withstand" as it was
used in the standard.

On December 30, 1977, the NHTSA denied petitions from the American
Publie Transit Assoclation, American Bus Assoclation, Greyhound Corp., Trailways,
ine,, and Motor Coach Industries to extend the stopping distance suspension for
buses. The NHTSA stated that reliable antilock devices were available and that
". . .most bus manufacturers have determined that the 'no loekup' portion of the
requirement can be met without the use of antilock systems."
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On February 23, 1978, the NHTSA withdrew its interpretatio: of December
14, 1977, noting that the interpretation inadvertently had resulted in more
stringent requirements.

On March 8, 1978, the NHTSA proposed suspension of the "no wheel-lockup"
requirement of the standard for trailers. The Notice solicited comments regarding
& demonstration program to quantify maintenance and other difficulties with
trailer systems, and announced a publie meeting for April 24, 1978,

Also on March 8, 1978, BMCS issued an NPRM proposing revision of its
regulations to require that any antilock system installed on the drive axle of truck
tractors to comply with FMVSS 121 be kept operative by motor carriers.

On March 20, 1978, the NHTSA amended the standard by suspending
indefinitely the service brake stopping distance requirements for schoolbuses. The
action was take1 ™. . . to preserve the status quo of the standard's applicability
while more far-reaching issues of the air brake standard are resolved by the
Department.”

Court Actions

On April 17, 1978, the U.S. Court of Appeels for the Ninth Circul . announced
its judgment on the Paccar, Inc.,, case. The court ruled that the record
damonstrated a "need" for the standard as specified under the Safety Act of 1966
because reducing stopping distances and improving handling during stops were
related to the goal of improvi.g highway safety. However, the court ruled that the
required stopping distance was neither reasonable nor practicable at the time it
was put into effect. The court found that there was a stroag probability that
antilock devices would not work well and that the NHTSA had the vosponsibility to
assure that those systems were reliable when placed in use. The court ruled that
the NHTSA had not satisfied that duty. In light of those considerations, the court
ruled that the stopping distance requirement from 60 mph was not practiceble and
therefore the NHTSA was not allowed to enforce it.

The court also ruled that the NHTSA had not been objective nor practicable
in establishing the compliance testing procedures. The court tuled that those
requirements were not economically feasible for intermediate and final stage
manufacturers and that the specification of skid numbets for test surfaces was not
practicable. The NHTSA was therefore ordered not to enforce those portions of
the standard until they were clarified.

The court rulings were limited to trucks and trailers, since the issue of buses
had not been appealed,

On April 20, 1978, the NHTSA canceled the public me:ting scheduled for
April 24, 1978, On June 2, 1878, the NHTSA extended indefinitely the comment
pericd for the NPRM to suspend the "no wheel-lockup" requirement for trailers.

On June 5, 1818, BMCS extended Indefinitely the comment period on its proposal to
require carriers to keep antilock systems operative.

In July 1978, the NHTSA petitioned the U.S, Supreme Court to review two of
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the three rulings of the Ninth Circuit Court, The NHTSA appesled the findings
that antilock devices had not been shown to be reliable and that the combination of
"strong front axles, new brake linings, and mini-computers" had not been shown to
increase safety,

On August 25, 1978, the NHTSA amended the standard to fuifill the thiid
finding of the Ninth Circuit Court of Appeals. The amendment specified test
procedures and conditions for frictional characteristics of the test track surfsce,
duration of time intervals between road tests, duration of permissible wheel lockup
during road tests, and the amount of curving in the test track.

On September 6, 1978, the NHTSA issued an NPRM proposing emendments to
"broaden and simplify the parking and emergency brake performance requirements,
and to temporarily extend exclusions for heavy hauler and auto transporter vehicles
from aspects of the standard that are the subject of judicial review." The Notice
stated that ™. . . the excluslons would preserve the status quo for affected vehicles
regarding those portions of the standard subject to judicial review."

On October 2, 1978, the U.S. Supreme Court declined to hear the NHTSA
appesl and mandated the effectiveness of the Ninth Circvit Court of Appeals
decision on October 11, 1978.

On October 13, 1978, the NHTSA issued a Notice setting forth the NHTSA
interpretation of the court decision. The NHTSA stated that the "no wheel-lockup"
portions of the standard as they applied to trucks and trailers were invalld, along
with the related stopping distances for trucks from 60 mph (or the highest speed
attainable by the vehiclte). The agency also specified an alternate means of
certifying compliance for intermediate and final stage manuafacturers,

On October 16, 17, and 18, 1978, the NHTSA held informal meetings with
manufacturers and users of components and vehicles affected by the standard. The
NHTSA advised these parties of the NHTBSA interpretations and requested
comments from companies who felt the interpretation was not satisfactory. The
NHTSA stressed that stops within the specified distances from 20 mph were still
raquired and that if manufacturers had difficulty meetirg those requirements
without antilock devices they should petition the NHTSA.

The NHTSA also announced that it would publish a Notice requesting
comments on what future actions the NHTSA should take in the area of braking.
The NHTSA took that opportunity to announce preliminary data from the HSRI
Fleet Accident Evaluation of FMVSS 121.

On November 28, 1978, the Chief Counsel of the NHTSA sent a letter2?/toa
manufacturer on how the court rulings affected existing vehicles. The NHTSA
position was that the "no wheel-lockup" provision of the standard was invalid troin
the day the standard was implemented and therefore a commercial facility would
not be In violation of the Safety Act of 1966 if it disconnected an antilock device.
The NHTSA cautioned operators to check with manufacturers to determine the
safest way to disconneet devices and stated that {f an antilock device performed in
an unsafe manner it eould still be the subject of a safety defect action,

P

/ Letter, Joseoh J. Levin, Jr. to Mr. J.K. Novell of Alloy Trallers, Inc., dated

——

27
November 28, 1978.
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On Qctober 31, 1978, the Subcommittee on Govarnmental Efficiency and the
Distriet of Columbla of the Senate Committee on Governmental Affairs held a
hearing on FMVSS 121. The hearing was held to determine the NHTSA plans since
the U.S. Supreme Court action and, in particular, the NHTSA plans concerning
buses. The NHTSA presented the preliminary findings of the HSRI Bvaluation and
indicated that a more comprehensive interim report had just been received on
October 30, 1978, The NHTSA stated that that report had not been fully reviewed
at that time,

However, the HSRI project officer for the Fleet Evaluation Contract
testified before the Subcommittee. He indicated that the preliminary data showed
no safety benefit attributable to FMVSS 121. He stated that there was a possibility
that a tractor-traller, equipped to meet FMVSS 121, when compared to pre-FMVSS
121 tractor-trailers, could have 70 percent and 90 percent higher aceident rates for
injuries and fatalities, respectively, He stressed that no statistical levels of
confidence had heen established yet and that the cause of accldents had not been
determined.

On December 11, 1978, the NHTSA issued an amendment withdrawing those
test condition changes Issued on August 25, 1978, Those changes had been issued
without oppertunity for public comments because the NHTSA had ruled that they
were required by the court mandate. In response to petitions for reconslderation,
the NHTSA withdrew those prior amendments.

On January 16, 1979, the BMCS issued a Notice terunnating its proposed

rulemaking concerning entliock devices on drive axles of power units,

Advanced Notice of Proposed Rule Making for FMVSS 130

On February 12, 1979, the NHTSA issued an ANPRM on a new Air Brake
Standard 130, for trucks, buses, and trailers, to replace FMVSS 121, The WHTSA
stated that e separate ANPRM would be issued to ", . . address longer-range Issues
of braking technology such as automatie brake adjusters, and other means to
improve vehicle stability, including antilock systems." In this ANPRM, the NHTSA
solicited information on any suspeeted defects in past FMVSS 121 designs which
might require recalls; recomimendations for changes to the remaining requirements
of FMVSS 121; information on models for which manufacturers plan to offer
antilock devices as standard equipment; views on the consolidation of gains in truck
and trailer braking over the past 8 years; data on the stopping capability of
vehicles from 60 mph; and views on whether or not any new requirements should
apply to schoolbuses.
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JAMES B, KING
Chairman

/s/ FRANCIS H. McADAMS
Member

/s/ PATRICIA A, GOLDMAN
Member

>

/s/ G.B, PATRICK BURSLEY
Member

ELWOOD T, DRIVER, Vice Chairman, did not partielpate.

August 2, 1979







